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[ABSTRACT] 
[OBJECT] 

To provide compounds with excellent interferon inductivity. 
[SOLUTION MEANS] 

A 1- (substituted aryl)alkyl-lH-imidazo[4, 5-c]quinoline-4- 
amine derivative represented by general formula (I) : 




wherein R 1 is a group COR 7 , SOjNRV, NR 10 R u , etc., R J and R* are 
hydrogen atoms or alkyl groups; R 4 is a hydrogen atom, alkyl 
group, etc.; R 5 is a hydrogen atom or alkyl group; R 1 is a 
hydrogen atom, alkyl group, etc.;'R 7 is a hydroxyl group, alkyl 
group or alkoxy group; R* and R* are hydrogen atoms or alkyl 
groups; R 10 is a hydrogen atom, alkyl group, etc.; R u is a 
hydrogen atom, alkyl group, alkanesulf onyl group, etc.; m is 0-1, 
n is an integer of 1-3; X is an alkylene chain or the carbon 
chain represented by CH=CH; Y is a sulfur atom or the carbon 
chain represented by CH=CH; and the bonds shown by solid lines 
and dotted lines represent single bonds or double bonds, 
or a pharmacologically acceptable salt thereof. 
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CLAIMS 



1. A 1- (substituted aryl)alkyl-lH-imidazopyridine-4 -amine 
derivative represented by the following general formula (I) . 



(i) 



wherein R l is a group represented by COR 7 , SOjNRV. CONR'r', NR m R u 
or C(R u )=NOH, or a hydroxyl group or cyano group; R J and R 1 are 
the same or different and represent hydrogen atoms or lower 
alkyl groups; R* represents a hydrogen atom or a linear or 
branched alkyl group of 1-10 carbon atoms which may be 
substituted with one or more hydroxyl groups, lower alkoxy 
groups, cyclic alkyl groups or halogen atoms; R 5 represents a 
hydrogen atom or lower alkyl group; R* represents a hydrogen atom, 
lower alkyl group, lower alkoxy group or halogen atom; R 7 
represents a hydroxyl group, lower alkyl group or lower alkoxy 
group; r' and r' are the same or different and represent hydrogen 
atoms or lower alkyl groups; r" represents a hydrogen atom, 
lower alkyl group or benzyl group; R u represents a hydrogen atom, 
lower alkyl group, benzyl --group, lower alkanesulfonyl group, 
lower alkanoyl group, substituted, or unsubstituted carbamoyl 
group, substituted or unsubstituted thiocarbamoyl group or 
substituted or unsubstituted benzenesulfonyl group; R M 
represents a hydrogen atom or lower alkyl group; m represents an 
integer of 0-1, n represents an integer of 1-3; X represents an 
alkylene chain of 1-3 carbon atoms or the carbon chain 
represented by CH=CH; Y represents a sulfur atom or the carbon 
chain represented by CH=CH; and the bonds shown by solid lines 
and dotted lines are single bonds or double bonds, 
or a pharmacologically acceptable salt thereof. 

DETAILED DESCRIPTION OP THE INVENTION 

Techniral Field nf th+ indention 

The present invention relates to a novel 1- (substituted 
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aryl)al)cyl-lH-iinidazppyridine-4-amine derivative or 
pharmacologically acceptable salt thereof, which induces 
biosynthesis of interferon and is useful as an antiviral agent 
or anticancer drug. 
Prior ftrr 

Compounds with a lH-inddazopyridine-4 -amine skeleton have 
been disclosed, . such as the compounds with anti-viral action 
mentioned in Japanese Unexamined Patent Publication No. 60- 
123488, including 1-isobutyl-lH-imidazo [4 , 5-c] quinoline-4-amine 
(common name; imiquimod) and l-(2-phenylethyl)-lH-imidazo[4,5- 
c]quinoline-4-amine, but absolutely no lH-imidazopyridine-4- 
amine derivatives have hitherto been known having substituents 
with functional groups such as sulfamoyl, carbamoyl, amino, 
ami do, sulfonamide, cyano, carboxyl, ureido, thioureido, 
hydroxyiminomethyl or hydroxyl groups on the aromatic ring of 
the primary arylalkyl group, such as according to the present 
invention. 

Problems to be Solved hy the* TnwnMn^ 

The aforementioned imiquimod is known to have interferon 
biosynthesis-inducing action as described in Journal of 
Interferon Research, Vol.14, p. 81 (1994) and elsewhere, while 
compounds with similar action are also known, such as 2 -amino- 5 - 
bromo-6-phenyl-4(3H)-pyriiRidinone (common name: bropirimine) 
[Journal of Medicinal Chemistry, ,Vol. 23, p. 237 (1980)] and 2,7- 
bis[2-(diethylaraino)ethoxy]-9H-fluoren-9-one (common name: 
tilorone) (The Merck Index, 12th Edition, 9581); however, as of 
the time of this writing it cannot be said that their activities 
are sufficient. 

It is an object of the present invention to provide novel 
compounds with excellent interferon inductivity which are useful 
for diseases caused by viruses, such as rheumatoid arthritis, 
warts, hepatitis B, hepatitis C, etc. and for cancer and other 
neoplastic diseases. 
M eans for Solving tho PmM om^ 

As a result of diligent research aimed at achieving the 
object described above, the present inventors have completed the 
present invention upon the finding that novel 1- (substituted 
aryl)alkyl-lH-imidazopyridine-4-amine derivatives having 
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• [Preferred Mode of the Invention] 

As examples of lower alkyl groups represented by R\ r\ r' 
R. *t, R, it, R , R orR in general formula (I) above there 
may be mentioned methyl, ethyl, n-propyl, isopropyl, n-butyl. 
isobutyl, sec-butyl, tert-butyl, etc., as examples of linear or 
branched alkyl groups of 1-10 carbon atoms represented by R« 
there may be mentioned methyl, ethyl, n-propyl, isopropyl, n- 
butyl, isobutyl, sec-butyl, tert-butyl, n-pentyl, isopentyl, 
neopentyl, n-hexyl, n-heptyl, n-octyl, ri-nonyl, n-decyl, etc., 
as examples of lower alkoxy groups which may be substituted on 
these alkyl groups there may be mentioned methoxy, ethoxy, n- 
propoxy, isopropoxy, n-butoxy, isobutoxy, sec-butoxy, tert- 
butoxy, etc., as examples of cyclic alkyl groups which may be 
substituted on these alkyl groups there may be mentioned 
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, 
etc., and as examples of halogen atoms which may be substituted 
on these alkyl groups there may be mentioned fluorine, chlorine, 
bromine and iodine. As examples of lower alkoxy groups 
represented by r' and r' there may be mentioned methoxy, ethoxy, 
n-propoxy, isopropoxy, n-butoxy, isobutoxy, sec-butoxy, tert- 
butoxy, etc., and as examples of halogen atoms represented by r' 
there may be mentioned fluorine, chlorine, bromine and iodine. 
As lower alkanesulfonyl groups represented by R u there may be 
mentioned me thane sulfonyl, propanesulfonyl , butanesulf onyl, etc., 
and as lower alkanoyl groups represented by R 11 there may be 
mentioned acetyl, propionyl, butyryl, etc. As examples of 
substituents on the substituted or unsubstituted carbamoyl group, 
substituted or unsubstituted thiocarbamoyl group or substituted 
or unsubstituted benzenesulf onyl group represented by R 11 there 
may be mentioned lower alkyl groups, lower alkoxy groups , 
halogen atoms, etc. 

The compounds represented by general formula (I) above 
according to the invention may be converted to pharmacologically 
acceptable salts, and the bases may also be dissociated from the 
produced salts, depending on the need. 

As examples of pharmacologically acceptable salts of the 
compounds represented by general formula (I) above according to 
the invention there may be mentioned acid addition salts, as 
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"id f tS ° f hydr ° chloric hydremic 

acid' ^ T C aCld ' DitriC 3Cid ' SUlfUric ««. Phosphoric 
acid, etc. and organic acid salts of acetic acid, maleic acid 
Wric acid, C i tric acid , oxalic acid ^ 

methanesulfonic acid, p-toluenesulfonic acid, mandelic acid 10 
camphor sulfonic acid, tartaric acid, etc. 

a , " g * con *>°™te represented by general formula (I, 

above according to the invention, and these optically active 
species and their mixtures »™ = i active 
invention. " ^ " co *— * the present 

Also, the compounds represented by general formula (I) above 
according to the invention and their pharmacologically 
acceptable salts may exist in any desired crystalline form 
depending on the production conditions or they may exist as any 
desired hydrates, and these crystalline forms and hydrates, as 
well as mixtures thereof, are also encompassed by the present 
invention. 

As preferred modes of the 1- (substituted aryl)alkyl-lH- 
imidazopyridine-4-amine derivatives of the invention there may 
be mentioned the compounds mentioned in the examples provided 
below, as well as the following compounds and their 
geologically acceptable salts, with the understanding that 
the invention is not limited to these. 

(1) 1- [2- [4- (l-aminoethyl-)phenyl J ethyl ] -lH-imidazo [4 , 5- 
c] quinoline-4-amine 

«) 1 -t 2 -^-(l-aminoethyl, p henyl]ethyl]-2-methyl-l H -i m idazo[4 5- 
c] quinoline-4-amine 

(3) 1 -t 2 -f4-(l-aminoethyl, P henyl]ethyl]-2-ethyl- 1 H-imida 2 ot4 5- 
cj quinoline-4 -amine 

(4) 1- [2- [ 4- (l-aminoethyl)phenyl] ethyl] -2-n-propyl-lH- 
imidazo [ 4 , 5-c] quinoline-4-amine 

(5) 1- [2- (4- (l-aminoethyl)phenyl] ethyl] -2-n-butyl-lH- 
imidazo[4,5-c]<iuinoline-4-amine 

(«) 1 - [2 -f 4 -(l-aminoethyl,phenyl] e thyl]-2-cyclo P ropylmethyl-lH- 
imidazo [4 , 5-c] quinoline-4-amine 

(7) 1 -t2-C4-(l-aminoethyl)phenyl]ethyl]-2-ethoxymethyl-lH- 
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imida20 [4 , 5-c] guinoline-4 -amine 

(8) l-t2-[4-{l-amlnoethyl)phenyl]et±yl]-6,7,8,9-tetrahydr -1H- 
imidazo [4 , 5-c] quinoline-4-amine 

( 9 ) 1 - [ 2 - [ 4 - ( 1-aminoe thyl ) phenyl ] ethyl ] - 6 , 7 , 8 , 9 - tetrahydro-2- 
methyl-lH-inddazo[4,5-c]o^inoline-4-amine 

(10) l-[2-[4-(l-aminoethyl)phenyl]ethyl]-2-ethyl-6,7,8 f 9- 
tetrahydro-lH-imidazo [4 , 5-c] quinoline-4-amine 

(11) 1- [2- [4- (1-aminoethyl) phenyl] ethyl] 7 6, 7 , 8, 9-tetrahydro-2-n 
propyl -IH-imidazo [4 , 5-c] quinoline-4 -amine 

(12) 1- [2- [4- (l-aminoethyl)phenyl] ethyl] -2-n-biltyl-6,7, 8, 9- 
tetrahydro-lH-imidazo [4 , 5-c] quinoline-4-amine 

(13) 1- [2- f4- ( 1-aminoethyl) phenyl] ethyl] -2 -cyclopropylme thyl- 
6,7,8, 9-tetrahydro-lH-imidazo [4 , 5-c] quinoline-4-amine 

(14) l-[2-[4-(l-aminoethyl)phenyl]ethyl]-2-ethoxymethyl-6,7,8,9« 
tetrahydro-lH-imidazo [4 , 5-c] quinoline-4 -amine 

(15) 1- [2- [4- (1-aminoethyl) phenyl] ethyl] -1,6,7,8- 
tetrahydrocyclopenta [b] imidazo [4 , 5-d] pyridine-4-amihe 

(16) 1- [2- [4- (1-aminoethyl) phenyl] ethyl] -1, 6,7 , 8-tetrahydro-2- 
methylcyclopenta [b] imidazo [ 4 , 5-d] pyridine-4-amine 

(17) l-[2-[4-(l-aminoethyl)phenyl]ethyl]-2-ethyl-l,6,7,8- 
te trahydrocyclopenta [b] imidazo [ 4 , 5-d] pyridine-4-amine 

(18) 1- [2- [4- (l-aminoethyl)phenyl) ethyl] -1, 6,7, 8-tetrahydro-2-n- 
propylcyclopenta [b] imidazo [ 4 , 5 -df pyridine -4 -amine 

(19) l-[2-t4-(l-aminoethyl)phenyl]ethyl)-2-n-butyI-l, 6,7,8- 
tetrahydrocyclopenta [b] imidazo [ 4 , 5-d] pyridine- 4 -amine 

(20) l-[2-[4-{ 1-aminoethyl ) phenyl ] ethyl ] -2 -cyclopropylme thyl - 
1,6,7, 8- te trahydrocyclopenta [b] imidazo [4 , 5-d] pyridine -4 -amine 

(21) l-[2-[4- (1-aminoe thyl ) phenyl ] ethyl ] -2 -e thoxymethyl -1,6,7,8- 
tetrahydrocyclopenta [b] imidazo [4 , 5-d] pyridine-4-amine 

(22) 1- [2- [4- (1-aminoethyl) phenyl] ethyl] -1,6,7, 8, 9,10- 
hexahydrocyclohepta [b] imidazo [4 , 5-d] pyridine-4 -amine 

(23) l-[2-[4 - (1-aminoethyl ) phenyl ] ethyl ] -1 , 6 , 7 , 8 , 9 , 1 0-hexahydro- 
2-methylcyclohepta[b] imidazo [4, 5-d]pyridine-4-amine 

(24) l-[2-[4-(l-aminoethyl)phenyl]ethyl]-2-ethyl-l,6,7,8,9,10- 
hexahydrocyclohepta [b] imidazo [4 , 5-d] pyridine-4 -amine 
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(25) l-t2-[4-(l-amino e thyl)phenylJethyl]-l >6 ,7,8,9,10-hexahydro- 
2-n-propylcyclohepta [b] imidazo [4 . 5-d]pyridine-4 -amine 

(26) l-I2-[4-(l-aminoethyl,phenyl]ethyl]-2-n-butyl-l,6.7,8 9 10- 
hexahydxocyclohepta[b]imidazo[4,5-d]pyridine-4-amine 

(27) 1- [2- [4- <l-aminoethyl>phenyl]ethyl] -2-cyClopropylmethyl- 
1 , 6 , 7 , 8 , 9 , 10-hexahydrocyclohepta [b] imidazo [4 , 5-d]pyridine-4- 
amine 

(28) 1- [2- [4- (l-aminoethyl)phenyl]ethyl] T 2-ethoxymethyl- 
1,6,7,8,9, 10-hexahydrocyclohepta [b] imidazo [4 , 5-d]pyridine-4- 
amine 

(29 ) N- [1- [4- [2- (4-amino-lH-imidazo [4 , 5-c] quinoline-l- 
yl) ethyl] phenyl] ethyl] acetamide 

(30) N- [1- [4- [2- (4-amino-2-methyl«lH~imidazo [4 , 5-c] quinoline-1- 
yl } ethyl ] phenyl ] ethyl ] 

acetamide 

(31) N-ti-[4-t2-(4-amino-2-ethyl-lH-imidazo[4,5-c)quinoline-l- 
yl ) ethyl ] phenyl ] ethyl ] acetamide 

(32) N- [1- [4- [2- (4-amino-2-n-propyl-lH- imidazo [4, 5-c]quinoline- 
1 -yl ) ethyl ] phenyl ] ethyl ] acetamide 

(33 ) N- [1- [4- [2- (4-amino-2-n-butyl-lH-imidazo [4 , 5-c] quinoline-1- 
yl) ethyl] phenyl] ethyl] acetamide 

(34) N- [1- [4- [2- (4-amino-2-cyclopropylmethyl-lH-imidazo [4, 5- 
c ] quinoline-l-yl ) ethyl ] phenyl ] ethyl] acetamide 

(3 5) N- [1- [4- [2- (4-amino-2-ethoxymethyl-lH-imidazo[4 , 5- 
c]guinoline-l-yl)ethyl]phenyl]ethyl] acetamide 

(3 6) N- [1- [4- [2- (4-amino-6, 7 , 8, 9-tetrahydro-lH-imidazo [4,5- 
c] quinoline-l-yl) ethyl] phenyl] ethyl] acetamide 

(37) N-[l-[4-[2-(4-amino-6,7,8,9-tetrahydro-2-methyl-lH- 
imidazo [4 , 5-c ] quinoline-l-yl ) ethyl ] phenyl ] ethyl ] acetamide 

(38) N- [1- [4- [2- (4-amino-2-ethyl-6 ,7,8, 9-tetrahydro-lH- 
imidazo [ 4 , 5-c ] quinoline-l-yl ) ethyl ] phenyl ] ethyl ] acetamide 

(39) N-[l-[4-[2-(4-amino-6,7,8,9-tetrahydro-2-n-propyl-lH- 
imidazo [ 4 , 5-c] quinoline-l-yl ) ethyl ] phenyl ] ethyl ] acetamide 

(40) N- [1- [4- [2- (4-amino-2-n-butyl-6, 7 , 8, 9-tetrahydro-lH- 
imidazol 4, 5-c] quinoline-l-yl) ethyl] phenyl] ethyl] acetamide 

(41) N- [1- [4- [2- (4-amino-2-cyclopropylmethyl-6, 7, 8, 9-tetrahydro- 
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IH-imidazo [ 4 , 5-c] qu±noline-l-yl ) ethyl ] phenyl J ethyl ] acetamide 

(42 ) N- f 1- [4- [2- ( 4 -amino-2 -e thoxyme thyl - 6 ,7,8, 9-tetrahydro-lH- 
imidazo [ 4 , 5-c ] quinoline-l-yl ) ethyl ] phenyl ] ethyl ] acetamide 

(43) N-[l- [4- [2- (4-amino-l, 6,7, 8-tetrahydrocyclopenta[b] 
imidazo [4 , 5 -d] pyridin-l-yl) ethyl ] phenyl] ethyl] acetamide 

(44 ) N- [1- [4- [2- ( 4 -amino- 1, 6,7, 8-tetrahydro-2- 
methylcyclopenta tb] imidazo [4, 5-d] pyridin-l-yl) 
ethyl ] phenyl ] ethyl ] acetamide 

(45) N- [1- [4- [2- (4-amino-2-ethyl-l, 6, 7, 8- 
tetrahydrocyclopenta tb] imidazo [ 4 , 5-d]pyridin-l-yl ) 
ethyl] phenyl] ethyl ] acetamide 

(46) N- [1- [4- [2- (4-amino-l, 6,7, 8-tetrahydro-2-n- 
propylcyclopenta [b] imidazo [4, 5-d] pyridin-l-yl) 
ethyl] phenyl] ethyl] acetamide 

(47 ) N- [1- [4- [2- (4-amino-2-n-butyl-l ,6,7,8- 
tetrahydrocyclopenta [b] imidazo [4, 5-d]pyridin-l-yl) 
ethyl] phenyl] ethyl] acetamide 

(48) N-[l-[4-[2 - ( 4 -amino-2 -cyclopropylmethyl-1, 6, 7, 8- 
tetrahydrocyclopentafb] imidazo [4, 5-d]pyridin-l-yl) 
ethyl ] phenyl ] ethyl ] acetamide 

(49) N-[l-[4-[2-(4-amino-2-ethoxymethyl-l, 6,7,8- 
tetrahydrocyclopenta [b] imidazo [ 4 , 5rd] pyridin-l-yl ) 
ethyl] phenyl] ethyl] acetamide 

(50) N-[l-[4-[2- (4-amino-l, 6, 7 ,8,9, 10-hexahydrocyclohepta 
[b] imidazo [ 4 , 5-d] pyridin-l-yl ) ethyl ] phenyl ] ethyl ] acetamide 

(51) N-[l-[4-[2-(4-amino-l,6,7,8,9,10-hexahydro-2- 
methylcyclohepta [b] imidazo [4 , 5-d] pyridin-l-yl ) 
ethyl] phenyl] ethyl] acetamide 

(52) N-[l-[4-[2-(4-amino-2-ethyl-l, 6,7,8, 9,10- . 
hexahydrocyclohepta [b] imidazo [4 , 5-d] pyridin-l-yl) 
ethyl] phenyl] ethyl] acetamide 

(53) N- [1- [4- [2- (4-amino-l, 6,7, 8,9, 10-hexahydro-2-n- 
propylcycloheptafb] imidazo [4, 5-d] pyridin-l-yl) 
ethyl] phenyl] ethyl] acetamide 

(54) N-[l-[4-t2-(4-amino-2-n-butyl-l, 6,7, 8,9,10- 
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ethyl]p heny i] ethyl j acetamide 

hexahydrocycloheptatbj^ot,^.,^.^; ' 8 ' 9 ' 10 - 
yl)ethyi ]phenyl]ethyl] acetamide 

(56,^-ri- [ 4- t2 - (4 - aDl i„ 0 - 2 . ethoxyinethyl . lf 

I :t? cyclobepta[b]imidazo[4 ' 5 - d ^^^-y ) 

ethyl]phenyl] e thyl] acetamide 

(57) 1- [2- [4 - (and„on,ethyl, phenyl] ethyl] _ 1H _ 

c]qumoline-4 -amine 

'^ 1 -' J -"-'^^^llPhe w l,. tl0 , 1 ,. J . MtlIyl . 1|I . lisi 

c ] quinoline-4 -amine 1,3 

CM) 1- [2- [4- Caminomethyljphenyl, ethyl] -2-ethyl-l H -imidazo t 4, 5- 
c]quinoline-4-amine 1 ' 5 

(60) l- [2 - f4 - (aminomethyl)phenyljethyl] -2-n-propyl-i H - 
imidazo[4,5-cJquinoline-4-amine 

l-I2-[4- (aminomethyDphenyl] ethyl] -2-n-butyl-lH- 
imidazo [4 , 5-c] quinoline-4-amine 

ilid '^^'^^"^^^^^^^^^-^lopropylmethyl-lH- 
imxda 2 o[4,5-cJqui n oli n e-4-amine 

lmidazof4 ' 5 -cJquinoline-4-amine 

il 4 L^% [ ^ ( ^ no ^^^ 

nnadazot4,5-c]quinolin e -4-amine 

«Lr,«" U - (aminOInethyl,phen ^^thyl] - 6 , 7 , 8, 9 -tetrahydro-2- 
n.ethyl.lH. 1 midazo[4,5-c] q ui„oi ine - 4 - amine 

(66) l-( 2 -I4-(ami n om e thyl,phenyl]ethyl]-2-ethyl-6,7,8,9- 
tetrahydro-lH-imidazo U , 5-c, ^inoline-4-amine 
(67, l-I2-f4-(aminomethyl,phenyl]ethyl].6,7.8.9-tetrahydro-2-„- 
propyl-iH-imidazo f 4,5-cJ q ui„oline-4-amine 
(68) l-f 2 - [4 - (aminomethyDphenyljethyl] -2-n-butyl-6, 7, 8, 9- 
tetrahydro-lH-imidazo [4 . 5-c] quinoline-4-amine 

6T8\ _ ^ 2 ?'K^ n0methyl,Phenyl]ethyl] - 2 - CyCl °P r ^^ 

0) ^^-^-(aminomethyDphenylJethylJ-z-ethoxymethyl-e^.S.P- 
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tetrahydro-lH-imidazo [4 , 5-c] quinoline-4 -amine 

(71) 1- [2- [4- (aminomethyl) phenyl] ethyl] -1, 6, 7, 8- 
tetrahydrocyclopenta fb] imidazo [4, 5 -d] pyridine -.4 -amine 

(72) l-[2-[4-(andnomet±yl)phenyl]ethyl]-l,6,7,8-tetraJ3ydro-2- 
methylcyclopenta [b] imidazo [4 , 5-d] pyridine-4 -amine 

(73) l-[2-[4-(aminomethyl)phenyl]et±yl]-2-ethyl-l r 6,7 r 8- 
tetrahydrocyclopenta [b] imidazo [4 , 5-d]pyridine-4-amine 

(74) 1- [2- [4- (andnometbyl)phenyl] ethyl ] -1, 6 , 7 , 8-tetrahydro-2-r 
propyl cyclopenta [b] imidazo [4, 5-d]pyridine-4-amine 

(75) 1 - [ 2 - f 4 - ( aminome thyl ) phenyl ] e thyl ] - 2 -n -bu ty 1 - 1 , 6 , 7 , 8 - 
tetrahydrocyclopenta [b] imidazo [4 , 5-d]pyridine-4-amine 

(76) 1 - [ 2 - [ 4 - ( aminome thyl ) phenyl ] ethyl ] -2 -cyclopropylme thyl- 

1 , 6 , 7 , 8- tetrahydrocyclopenta [b] imidazo [ 4 , 5-d] pyridine-4 -amine 

(77 ) 1- [2- [4- (aminomethyl)phenyl] ethyl] -2-ethoxymethyl-l, 6, i, 8 
tetrahydrocyclopenta [b] imidazo [4 , 5-d] pyridine-4 -amine 

(78) 1- [2 - (4 - (aminome thyl) phenyl ]e thyl ]-l # 6,7, 8, 9, 10- 
hexahydrocyclohepta [b] imidazo [4, 5-d]pyridine-4-amine 

(79) 1 - [ 2 - [ 4 - ( aminome thyl ) phenyl ] e thyl ] -1 , 6 , 7 , 8 , 9 , 10 -hexahydr o 
2 -me thylcyclohepta [b] imidazo [4 , 5-d] pyridine -4 -amine 

(80) 1- [2- [4- (aminomethyl) phenyl] ethyl] -2-ethyl-l, 6,7, 8, 9 , 10- 
hexahydrocyclohepta- [b] imidazo [4, 5-d] pyridine-4 -amine 

(81) 1- [2- [4- (aminomethyl ) phenyl ] ethyl ] -1 , 6 , 7 , 8 , 9 , 10-hexahydro 
2-n-propylcyclohepta[b] imidazo [4 ,' 5-d] pyridine -4 -amine 

(82) 1- [2- (4- ( aminome thyl) phenyl] ethyl] -2 -n-butyl-1, 6, 7 , 8, 9, 10 
hexahydrocyclohepta [b] imidazo [4 , 5-d] pyridine-4 -amine 

(83) l-[2-[4-( aminome thyl ) phenyl ] e thyl ] - 2 - eye lopropylme thyl - 
1,6,7,8,9, 10-hexahydrocyclohepta [b] imidazo [ 4 , 5-d]pyridine-4- 
amine 

(84) 1 - [ 2 - [ 4 - { aminome thyl ) phenyl ] e thyl ] - 2 - e thoxyme thyl - 
1,6,7,8,9, 10-hexahydrocyclohepta [b] imidazo [ 4 , 5-d]pyridine-4- 
amine 

(85) l-[2-(4-aminophenyl)ethyl]-lH-imidazo[4,5-c]quinoline-4- 
amine 

(86) l-[2-(4-aminophenyl)ethyl]-2-methyl-lH-imidazo[4,5- 
c ] quino 1 ine - 4 - amine 



- 11 - 



(87) i- {2 - (4-aminopbenyl) ethyl] -2-ethyl-lH-imidazo[4. 5- 
c] quinoline-4-amine 

( 88 ) 1- [2 - (4-aminophenyl ) ethyl ] - 2 -n-propyl-lH-imidazo [4 . 5- 
c] quinoline-4 -amine 

(89) l-I2-(4-aminoph en yl) e thyl]-2-n-butyl-lH-imidazo[4,5- 
c ] quinoline-4 -amine 

(90) 1- 12- (4-amlnophenyl) ethyl] - 2 -cyclopropylmethyl-lH- 
imidazo [4 » 5-c] quinoline-4-amine 

(91 ) 1- [2- (4-aminophenyl, ethyl] -2-ethoxymethyl-lH-imidazo [4,5- 
c] quinoline-4-amine 

(92) l-[2-(4-aminophenyl)ethyl]-6,7,8,9-tetrahydro-lH- 
imidazo [4 , 5-c] quinoline-4-amine 

( 93 ) 1- [2- (4-aminophenyl ) ethyl ] -6 , 7 , 8 , 9- tetrahydro-2-methyl-lH- 
imidazo [4 , 5-c] quinoline-4 -amine 

(94) 1- [2- (4-aminophenyl) ethyl] -2-ethyl-6, 1, 8, 9-tetrahydro-lH- 
imidazo (4 , 5-c] guinoline-4-amine 

(95) 1- [2- (4-aminophenyl) ethyl] -6. 7, 8, 9-tetrahydro-2-n-propyl- 
lH-imidazo [ 4 , 5 -c ] quinoline-4 -amine 

(96) 1- [2- (4-aminophenyl) ethyl] -2-n-butyl-6, 7, 8, 9-tetrahydro-lH 
imidazo[4, 5-cJquinoline-4-amine 

(97) 1- (2- (4-aminophenyl) ethyl] -2-cyclopropylmethyl-6, 7, 8, 9- 
tetrahydro-lH-imidazo [4, 5-c]quinoline-4-amine 

(98) 1 - ( 2 - { 4-aminophenyl ) ethyl ] -2-e thoxyme thyl - 6 . 7 , 8 , 9 - 
tetrahydro-lH-imidazo [4 , 5-c] quinoline-4-amine 

(99) 1- [2- (4-aminophenyl) ethyl] -1,6, 7,8- 
tetrahydrocyclopenta [b] imidazo (4 , 5-d] pyridine -4 -amine 

(100) l-(2- (4-aminophenyl) ethyl] -1,6,7, 8-tetrahydro-2- 
methylcyclopentafb]imidazo[4,5-d]pyridine-4-amine 

(101) 1- [2- (4-aminophenyl) ethyl] -2-ethyl-l, 6,7,8- 
tetrahydrocyclopenta [b] imidazo [4 , 5-d] pyridine- 4 -amine 

(102 ) 1- [2- (4-aminophenyl) ethyl] -l ,6,7, 8-tetrahydro-2-n- 
propylcyclopenta [b] imidazo [4 , 5-d] pyridine-4 -amine 

(103 ) 1- [2- (4-aminophenyl) ethyl] -2-n-butyl-l, 6, 7, 8- 
tetrahydrocyclopenta fb) imidazo [4 , 5-d]pyridine-4-amine 

(104) 1- [2- (4-aminophenyl) ethyl] -2-cyclopropylmethyl-l, 6, 7, 8- 
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Uetrahydrocyclopenta [b] imidazo [4 , 5-d]pyridine-4-amine 

(105) 1 - [ 2 - ( 4 -aminophenyl ) ethyl ] -2 -e thoxyme thyl -1,6,7,8- 
tetrahydroc^clopentafb] imidazo [4^ 

(106) l-[2-(4-aminophenyl)ethyl]-l, 6,7,8,9,10- 
hexahydrocyclohepta [b] imidazo [4 , 5-d]pyridine-4-amine 

(107 ) 1- [2- ( 4 -aminophenyl ) ethyl J-1,6,7,8,9, 10-hexahydro-2- 
methylcyclohepta [b] imidazo [4 , 5-d]pyridine-4 -amine 

(108) l-[2-(4-aminophenyl)ethyl]-2-ethyl-l,6 / 7,8,9,10- 
hexahydrocyclohepta [b] imidazo [4 , 5 -d] pyridine -4 -amine 

(109) l-[2-(4 -aminophenyl ) ethyl ] -1 , 6 , 7 , 8 , 9 , 10-hexahydro-2 -n- 
propylcyclohepta [b] imidazo [ 4 , 5-d] pyridine-4-amine 

(110) l-[2-(4-aminophenyl)ethyl]-2-n-butyl-l / 6 / 7 # 8,9,10- 
hexahydrocyclohepta [b ] imidazo [ 4 , 5 -d] pyridine-4 -amine 

(111) 1- [2- (4 -aminophenyl) ethyl] -2-cyclopropylmethyl- 
1,6,7,8,9, 10-hexahydrocyclohepta [b] imidazo [4 , 5-d]pyridine-4- 
amine 

( 112 ) 1- [2 - ( 4 -aminophenyl ) ethyl ] -2 -e thoxyme thyl-1 ,6,7,8,9, 10- 
hexahydrocyclohepta [b] imidazo [4, 5-d]pyridine-4-amine 

(113 ) N- [4- [2- (4-amino-lH-imidazo [4, 5-c]quinoline-l- 
yl) ethyl] phenyl] acetamide 

(114) N-[4-[2-(4-amino-2-methyl-lH-imidazo(4,5-c]quinoline-l- 
yl) ethyl] phenyl] acetamide 

(115) N-[4-[2-(4-amino-2-ethyl-lrf-imidazo[4,5-c]quinoline-l- 
yl) ethyl] phenyl] acetamide 

(116) N-[4-[2-(4-amino-2-n-propyl-lH-imidazo[4,5-c]quinoline-l- 
yl ) ethyl ] phenyl ] acetamide 

(117) N-[4-[2- (4-amino-2-n-butyl-lH-imidazo[4,5-c]quinoline-l- 
yl) ethyl] phenyl] acetamide 

(118) N- [4- [2- (4-amino-2-cyclopropylmethyl-lH-imidazo [4, 5- 
c ] quinoline-1 -yl ) ethyl ] phenyl ] acetamide 

(119 ) N- [4- [2- (4-amino-2-ethoxymethyl-lH-imidazo [4,5- 
c ] quinoline-1 -yl ) ethyl ] phenyl ] acetamide 

(120) N-[4-[2-(4-amino-6,7,8,9-tetrahydro-lH-imidazo[4,5- 
c] quinoline-l-yl ) ethyl Jphenyl ] acetamide 

(121) N-[4-t2-(4-amino-6,7,8,9-tetrahydro-lH imidazo [4,5- 



- 13 - 



c]quinoline-l-yl)ethyl]p henyl] acetamide 

(122) N- [4- [2- (4-amino-2- et hyl-6 . 7 , 8, 9-tetrahydro-lH- 
imidazo [4 . 5-cJquinollne-l-yi, ethyljphenyl ] acetamide 

(123 ) N- [4- [2- (4-andno-6, 7, 8, g-tetrahydrc^-n-propyl-lH- 
inadazo [4, 5-c] quinoline-l-yl ) ethyljphenyl ] acetamide 

(124) N- [4- [2- (4-amino-2-n-butyl-6, 7, 8, 9-tetrahydro-lH- 
a midazo[4,5-c]quinoline-l-yl ) ethyl]phenyl) acetamide 

(125) N -f4-f2-(4-amino-2-cyclopro P ylmethyl-6,7,8,9-tetrahydro- 
IH-xmidazo (4 , 5-c] quinoline-l-yl ) ethyl Jphenyl ] acetamide 

(126) N- [4- [2- (4-amino-2-ethoxymethyl-6 , 7,8, 9- tetrahydro-lH- 
im 1 da 2 o[4,5-c]quinoline-l-yl ) ethyl]phenyl] acetamide 

(127) N-[4-[2-(4-amino-l,6,7,8-tetrahydrocyclopenta 
[b] imidazo [4, 5-dJpyridin-l-yl, ethyljphenyl] acetamide 

(128) N- [4- [2- (4-amino-l, 6, 7, 8-tetrahydro-2-methylcyclopenta 
lb] imidazo[4, 5-dJpyridin-l-yl) ethyl Jphenyl]" acetamide 

(129) N-[4-[2-(4-amino-2-ethyl-l,6,7,8-tetrahydrocyclopenta 
lb] imidazo [4, 5-dJpyridin-l-yl) ethyl Jphenyl] acetamide 

(130) N-(4-[2-(4-amino-l,6,7,8-tetrahydro-2-n-propylcyclopenta 
[b] imidazo [ 4 , 5-d] pyridin-l-yl ) ethyl ] phenyl J acetamide 

(131) N-(4-[2-(4-amino-2-n-butyl-l,6,7,8-tetrahydro-2- 
cyclopenta fbj imidazo [4 , 5 -dj pyridin-l-yl , ethyljphenyl J acetamide 

(132) N-(4-[2-(4-amino-2-cyclopropylmethyl-l, 6,7,8- 

tetrah y drocyclo P entatbJi m idazot4,5-d] P yridin-l-yl) ethyljphenyl] 
acetamide 

(133 ) N- [4- [2- (4-amino-2-ethoxymethyl-l ,6,7,8- 

tetrahydrocyclopenta [b] imidazo [4 , 5-dJpyridin-l-yl ) ethyl Jphenyl J 
acetamide 

(134) N - [ 4 - [2- (4-amino-l, 6, 7, 8, 9, 10-hexahydrocyclohepta 
[b J imidazo [4 , 5-dJpyridin-l-yl ) ethyl Jphenyl ] acetamide 

(135) N-t4-(2-(4-amino-1.6,7,8,9,10-hexahydro-2- 
methylcyclohepta [bj imidazo [4 , 5-d]pyridin-l -yl , ethyljphenyl] 
acetamide 

(136) N - [4- [2- (4-amino-2-ethyl-l, 6, 7, 8 , 9 , 10- 
hexahydrocyclohepta [bj imidazo [ 4 , 5-dJ pyridin-1 -yl ) ethyl J phenyl ] 
acetamide 
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<137 ) N- [4- f2- (4-amino-l , 6, 7 , 8 , 9 , 10-hexabydro-2-n- 
propylcyclohepta [b] imidazo [4 , 5-d]pyridin-l-yl ) ethyl]phenyl] 
acetamide 

(138) N- [4-[2- ( 4 -amino -2 -n -butyl -1 ,6,7,8,9, 10- 
hexahydrocyclohepta [b] imidazo [4 , 5-d]pyridin-l-yl ) ethyl ] phenyl J 
acetamide 

(139) N-[4-[2-(4-amino-2-cyclopropyljnethyl-l # 6,7,8,9,10'- 
hexahydrocyclohepta [b] imidazo [4 , 5-d]pyridin-l-yl ) ethyl ] phenyl ] 
acetamide 

(140) N-[4-t2-(4-amino-2-ethoxymethyl-l, 6,7, 8, 9,10- 
hexahydrocyclohepta [b] imidazo [4, 5-d]pyridin-l-yl) ethyl] phenyl] 
acetamide 

(141) 1- [2-[4-(methylalidno)phenyl]ethyl]-lH-imidazo(4,5- 
c] quinoline-4 -amine 

(142) 2 -methyl -1- [ 2 - [ 4 - (me thylamino ) phenyl ] e thyl ] -1H- 
imidazo [ 4 , 5-c] guinoline-4-amine 

(143 ) 2-ethyl-l- [2- [4- ( me thyl amino) phenyl] ethyl] -1H -imidazo [4 , 5 
c] guinoline-4-amine 

(144) [2-[4-(me thylamino ) phenyl ] e thyl ] - 2 -n -propyl - 1H- 
imidazo[4, 5-c] quinoline-4-amine 

(145 ) 2-n-butyl-l- (2- [4- ( me thyl amino) phenyl] ethyl] -1H- 
imidazo [4 , 5-c] quinoline-4 -amine 

(146) 2-cyclopropylmethyl-l-[2-[4-(methylamino)phenyl]ethyl]-lH 
imidazo [4 , 5-c] quinoline-4 -amine 

(147) 2-ethoxymethyl-l- [2- [4- ( me thyl amino) phenyl] ethyl] -1H- 
imidazo { 4 , 5-c] quinoiine-4 -amine 

(148) 6,7, 8,9-tetrahydro-l-[2- [4- (methylamino ) phenyl] ethyl ] -1H- 
imidazo [ 4 , 5-c ] quinoline-4 -amine 

(149) 6,7,8,9 - 1 e t r ahydr o- 2 -me thyl - l- [2-[4-(me thylamino ) 
phenyl ] ethyl] -lH-imidazo [4 , 5-c ] quinoline-4-amine 

(150) 2-ethyl-6, 7 , 8, 9-tetrahydro-l- [2- [4- (methylamino) 
phenyl ] ethyl ] -IH-imidazo [ 4 , 5-c ] quinoline-4-amine 

(151) 6, 7, 8, 9-tetrahydro-l - [2 - [4 - (methylamino ) phenyl] ethyl] -2 -n 
propyl-lH-imidazo[4,5-c]quinoline-4-amine 

(152) 2-n-butyl-6,7, 8, 9-tetrahydro-l- [2- [4- (methylamino) 
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phen ^Iethyl,-iH-l Bl i d azoC4,5-c] qu i„ollne-4-a 1 nlne 

(153) ^-cyclopropyl^thyl.e.l^.S-tetrahy^ro-l-^-U. 

(154) 2-ethoxymethyl-6 < 7 / 8,9-tetrahydro-l- t 2-t4- 

(155) 1, 6,7, 8-tetrahydro-l- [2- [4- (methylamino) phenyl J 
ethyl)cyclopent a rb]i m idazo[4,5-d]pyridine-4-amine 

(156) l'6'7,8- tet rahydro-2- m ethyl-l-r2-r4-(methylamino, 
Phenyl) ethyl] cyclopenta [b] imidazo [4 , 5-d]pyridine-4-amine 
(157, 2-ethyl-l, 6,7, 8-tetrahydro-l- [2- [4- (methylamino, 
Phenyl ] ethyl] cyclopenta [b] imidazo [4 , 5-d] pyridine-4 -amine 

(158, l^,7,8-tetrahydro-l-r2-[4-(i„ethylamino,phenyl] ethylJ-2- 
n-propylcyclopenta [b] imidazo [4 , 5-d]pyridine-4-amine 
(159, 2-n-butyl-l,6,7,8-tetrahydro-l-t2-[4-( met hyla m ino, 
Phenyl] ethyl ] cyclopenta [b] imidazo (4 . 5-d]pyridine-4 -amine 
(160) 2-cyclopropylmethyl-l, 6, 7, 8-tetrahydro-l- [2- [4- 

(methylamino)phenyl ] ethyl ] cyclopenta [b] imidazo [ 4 , 5-d Jpyridine-4 
amine 

(161, 2-ethoxymethyl-l, 6, 7, 8-tetrahydro-l- [2- [4- (methylamino, 
Phenyl ] ethyl ] cyclopenta (b] imidazo [4 , 5-d]pyridine-4-amine 

(162, 1,6,7, 8,9, 10-hexahydro-l-f2- [4- (methylamino, 
Phenyl] ethyl] cyclohepta [bfimidazo [4 , 5-d]pyridine-4-amine 
(163, 1, 6,7, 8, 9, lO-hexahydro-2-methyl-l- (2- (4- (methylamino, 
Phenyl ] ethyl ] cyclohepta [b] imidazo (4 , 5-d] pyridine-4 -amine 
(164, 2-ethyl-l, 6,7 , 8, 9. 10-hexahydro-l- [2- (4- (methylamino, 
Phenyl ] ethyl ] cyclohepta [b] imidazo (4 , 5-d] pyridine-4 -amine 
(165, 1, 6, 7, 8, 9. 10-hexahydro-l- [2- (4- (methylamino, phenyl] 

ethyl]-2-n-propyl C ycloh e pta[b]imidazo[4.5-d]p y ridine-4-amine 

(166) 2-n-butyl-l, 6, 7, 8, 9, 10-hexahydro-l- [2- [4- (methylamino) 

Phenyl,ethyl] cy cloheptarb]imidazo[4,5-d]pyridine-4-amine 

(167) 2-cyclopropylmethyl-l, 6, 7 , 8, 9, 10-hexahydro-l- [2- [4- 

(methylamino)phenyl] ethyl ] cyclohepta [b] imidazo [4 , 5-d]pyridine-4- 
amine 



(168, 2-ethoxymethyl-l, 6, 7, 8, 9, 10-hexahydro-l- [2- [4 -methylamino, 
Phenyl] ethyl ] cyclohepta [b] imidazo [4 , 5-d] pyridine-4 -amine 
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The novel 1- (substituted aryl)alkyl-lH-imidazopyridine-4- 
amine derivatives represented by general formula (I) above 
according to the invention may be produced by any of various 
different processes. As the first form of a production process 
for the invention there may be mentioned the following 
production process which follows the method disclosed in 
Japanese Unexamined Patent Publication No. 3-206078, which 
production process allows synthesis of compounds of general 
formula (I) wherein R l is a group represented by SOjNR'r',- CONRV 
or NR"R U or a hydroxyl group and R* is a hydrogen atom, of which 
R" is a lower alkyl group or benzyl group and R u is a lower 
alkyl group, benzyl group, lower alkanesulfonyl group, lower 
alkanoyl group or a substituted or unsubstituted benzenesulfonyl 
group . 



(II) d") (IV) 

"^Js-fF^HH (step Va^Mgr*^ (step . 5) 

(VII) (VIII) 

f 



(I) 
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f *!' 13 3 ^ represei *ed by sopnV. conrV or nr"r~ 

alkanesulfonyl group, lower alkanoyl group, lower alkvl^T 

a substituted or unsubstituted Ho w ^ :OUP ° r 

. 1T -*» ^ or cr^i^^Tc; r is 

- xw ; zzrjz — — - — 

Compounds represented by generel formulas (II, and as 
starts Mt eria!s in the p r0 duo ti on process f r LTL£ on 
ax. known expounds or c<™erci al ly avails. 00^0^" ^ 
therr production processes are disclosed in .ournTl of Medicinal 
Chemstry, Vol.16, p.726 (1975) and elsewhere 

Specifically, in step 1 a cowound reptesenMd 

fo^a. my ^ reaetad „ ^ ptMence . or * ^ * 

• solvent such as acetic acid. „si„ g a nitrating egent sucTas 
fumng nrtric acid at fro. „-c to the reflu* temperature of the 
solvent to obtain a compound of general formula (II!) . 

such .1 ~* M ^ °- ° £ M 

chlorLaM ^ ° r Mthyl<me « 

chlor ide !h aS,ent ' PhOSPh °- S »^oride. thionyl 

chlorrde phosgene, oxalyl chloridi or phosphorus pentachloride 

coJ H . " ° f -ivent. to obtain a 

compound of general formula (IV) 

foo,uL S aa, 3, " t ™ t " J " °" —X 




4TT-(CHj).-NH, 

Sr iix) 



wherern R . R , R-. „, „ ^ y „. as 

48447 and No. 52-8513, Md aoun.nl of Hedicinal chemistry. 



59- 



- 18 - 




Vol. 20 , p. 1212 (1377), etc., may be reacted with a confound of 
general formula {IV} in an inert solvent such as N,N- 
dimethylformamide or methylene chloride in the presence or in 
the absence of a base such as trj ethyl ami ne or potassium 
carbonate at from -10°C to the reflux temperature of the solvent, 
to obtain a conqpound of general formula (V) . 

In Step 4, the nitro group of the compound of general 
formula (V) may be reduced by an appropriate reduction method, 
for example a catalytic reduction method 'using a catalyst such 
as platinum, Raney nickel, palladium carbon, etc., a reduction 
method using nickel chloride and sodium borohydride or a 
reduction method using iron powder and hydrochloric acid, to 
obtain a confound of general formula (VI) . 

In Step 5, the compound of general formula (VI) may be 
reacted with a trialkyl orthoester represented by the following 
general formula (X) 

R*C (OR), (X) 
wherein R represents a lower alkyl group and R* is as defined 
above, in the presence or in the absence of an acid catalyst 
such as hydrochloric acid or sulfuric acid and in the presence 
or in the absence of an inert solvent such as N,N- 
dimethylformamide or methylene chloride at from 0°C to 200°C, to 
obtain a compound of general formula (VII) (provided that when 
R 1 of general formula (VI) is a SO^NH, group, R x * represents a 
group SO,N=C(OR)R* due to the reaction conditions). However, 
depending on the compound, the reaction sometimes proceeds more 
slowly from the reaction intermediate between general formula 
(VT) and general formula (VII) which is represented by the 
following general formula (XI) 

R 2 




(XI) 



wherein R, R x \ r\ r\ r 4 , r\ m , n, X and Y are as defined above, 
and in such cases the resulting intermediate (XI) may be reacted 
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p- 

an 



•in the presence or in the 

inert solvent such JT„ " « in tn. ebeenc, o£ 

t*« at from ^" C^ToTt " - 

forma. (VI l) . Cain " ° f 



(XII,- 



where Z is a chlorine atom «»• k 

murine atom or bromine atom, and R 4 is a «. A ofi A 

acetonitrile or toluene at from 0-C to 200-c r„ • 

of ™„.„i . . *oo c to obtain a compound 

° 9e ° eral £or ° Ula ,VII > 'Provided that „h,„ „" of ge „eral 

ror^a™TL^ atnatiya "'^ * ° £ ' 

R4C00H (XIII) 

•»d in the pre^n e ZVl^T^ « '""^ — 

2 Oo"c toTt e -° r methyle " e Chl0r " e " £ ™ « «• 

obt.rn a co»po»„d of the foUowin, gen . ral tormll , 



wherein R 1 ' represents a group ocor' when r 1 " of , * 

«» i. a h^^ Md in al ;-;; h ; r £^v^ 

i;:eU™ d :r. r e£iMd ^ a£t - — ; - — 

general for* la " ^ ^T^' " « — — ° £ 

3 * AXV ' ls a hydrogen atom or a 
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linear or branched alkyl group substituted with a lower alkoxy 
group, halogen atom or cyclic alkyl group, the compound of 
general formula (XIV) may be reacted directly with the 
chlorinating agent , and when R 4 of the confound of general 
formula (XTV) is a linear or branched alkyl group with one or 
more hydroxyl groups, it may be reacted with the chlorinating 
agent after protecting the hydroxyl group (s) with a protecting 
.group such as acetyl (in which case R 4 represents a linear or 
branched alkyl group having one or more hydroxyl groups 
protected with a protecting group such as acetyl) . 

For the chlorinating reaction, a suitable chlorinating agent, 
for example phosphorus oxychloride, thionyl chloride, phosgene, 
oxalyl chloride or phosphorus pentachloride, etc. may be reacted 
therewith in the presence or in the absence of an inert solvent 
such as N, N-dimethylf ormamide or methylene chloride at from 0°C 
to the reflux temperature of the solvent, to obtain a compound 
of general formula (VTI) (provided that when R 4 of general 
formula (XIV) is a linear or branched alkyl group having one or 
more hydroxyl groups, R 4 represents a linear or branched alkyl 
group having one or more hydroxyl groups protected with a 
protecting group such as acetyl) . 

In Step 6, the compound of general formula (VTI) and phenol 
may be reacted with an alkali such as sodium hydroxide or 
potassium hydroxide in the presence or in the absence of an 
inert solvent such as N, N-dimethylf ormamide or methylene 
chloride at from 0°C to 200°C to obtain a compound of general 
formula (VTII). 

In Step 7, the compound of general formula (VTII) may be 
reacted with ammonium acetate in the presence or in the absence 
of an inert solvent such as N, N-dimethylf ormamide or methylene 
chloride at from 0°C to 200°C to obtain a compound of general 
formula (I). 

As the second form of the production process there may be 
mentioned the following production process. 
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(IT) Bn 



wherein r» represents a lower alfcyl ^ or Wyl Md 
« . R . R , R , R . m, n, X and T are as defined above 

oh- I" 3117 ' " St6P 8 " ° f * Weral la (V, 

TIT * , ' ^ d6SCribed ^ «* a dibenzyWne 
or flower alkyl-N-^Wne may be reacted in the presence or 

or m ^l 55611 " ° f " inert S ° 1Vent SUCh as N.N-dimethylfonnamide 
or methylene chloride Md . n ^ presence ^ ^ J* 

base such as triethylamine or potassium carbonate at from 0«C to 
200'C to obtain a compound of general formula (XV) 

forJ? S ^ P m 9 ' ^ nitr ° ° f Compound of ^neral 

or ^1 "V redUC6d * ^ a ^°-iate "-action method, 

borohydr.de or a reduction method using iron powder and 

^rs£°io' 8 ^- to obtain a compouiid ° f generai for - ia 

In S tep 10# the compound of generai fQrmuia (xvi) ^ 
reac ed wxth a compound of general formula (X,, general formula 
(XII, or general formula (XIII, in the same manner as step 5 

above and under the same conditions, to obtain a compound of 

general formula (XVTi) . 

subiect^T ^'v,' 116 ° f genSral f0rmUla (XVII) b * 

subjected to debenzylation by an appropriate debenzylating 

reaction involving, for example, catalytic reduction using a 

catalyst such as palladium carbon or Penman's reagent in the 

Presence of a hydrogen donor such as ammonium formate or formic 
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acid, to obtain a compound of general formula (I) * 

As the third form of the production process there may be 
mentioned a process of producing a compound of general formula 
(I) wherein R 1 is a group represented by NR 10 R U and R u is a 
hydrogen atom. Specifically, it may be produced by hydrolysis 
of a compound of general formula (I) that can be obtained by the 
first form described above wherein R 1 is a group represented by 
NR 1 ^ 11 and R u is a lower alkanoyl group, in water or an alcoholic 
solvent such as methanol, ethanol, n-propanol, isopropanol, n- 
butanol, sec-butanol, tert-butanol, etc. or a mixture of water 
and an alcohol, using an acid such as hydrochloric acid or 
sulfuric acid or an alkali such as sodium hydroxide or potassium 
hydroxide in a range from room temperature to the reflux 
temperature of the solvent. 

The fourth form of the production process relates to a 
production process for a compound of general formula (I) wherein 
R 1 is a group represented by NR l0 R" and either R 10 and R 11 is a 
hydrogen atom while the other is a hydrogen atom or a lower 
alkyl group. Specifically, a compound represented by the 
following general formula (XVIII) 




(XVIII) 



where R 14 represents a lower alkyl group or benzyl group, R 1S 
represents a hydrogen atom or benzyl group, R 11 represents a 
hydrogen atom, lower alkyl group or benzyl group and R 2 , r\ R 4 , 
R*, m, n, X and Y are as defined above, which can be obtained by 
the first or second form of the production process described 
above, may be debenzylated by catalytic reduction or the like 
using a catalyst such as palladium carbon or Perlman's reagent, 
in the presence of hydrogen or a hydrogen donor such as formic 
acid or ammonium formate, to obtain a compound of general 
formula (I) . 

As the fifth form of the production process there may be 
mentioned the following production process. 



- 23 - 



WV (ID ^11 NHR 1 

wherein R» represents a hydrogen atom or lower alkyl group W 
represents an oxygen atom or sulfur atom, and R J r' r« o»' r « m 
n, X and Y are as defined above. 

Specifically, in Step 12 a compound of general formula (XIX, 
which can be obtained by the third or fourth form of the 
production process described above may be reacted with an 
appropriate ureating agent or thioureating 'agent in the presence 
or xn the absence of an inert solvent such as N.N- 
dimethylformamide, acetonitrile or toluene at from O'C to 200'C, 
to obtain a compound represented by general formula (XX) . As 
examples of appropriate ureating agents there may be mentioned 
urea cyanic acid, sodium cyanate, potassium cyanate, urethane, 
alkylurethane and alkylisocyanate, and as examples of 
thioureating agents there-may be mentioned thiourethane . 
alkyl thiourethane, alkylisothiocyanate, etc. 

As the sixth form of the production process there may be 
mentioned the following production process. 





OPh 

«ni) 



(niii) 
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•wherein R% r\ r\ r\ m, n, X and Y are as defined above. 

Specifically, in Step 13 a confound of general formula (XXI) 
that can be obtained by the first or second form of the 
production process described above may be reacted with an 
appropriate dehydrating agent at from 0°C to 200°C to obtain a 
compound represented by general formula (XXII) . As examples of 
appropriate dehydrating agents there may be mentioned phosphorus 
oxychloride, thionyl chloride, diphosphorus pentaoxide, p- 
toluenesulfonyl chloride, methanesulf onyl chloride, N,N'- 
dicyclohexylcarbodiimide, acetic anhydride, trifluoroacetic 
anhydride, etc. 

In Step 14, the compound of general formula (XXII) may be 
reacted by the same method as in Step 7 above to obtain a 
compound represented by general formula (XXIII) . 

As the seventh form of the production process there may be 
mentioned the following production process. 




wherein R" represents a lower alkyl group, and R 2 , r\ R 4 , R*, m, 
n, X and Y are as defined above. 

Specifically, in Step 15 a compound of general formula 

(XXIV) that can be obtained by the first form of the production 
process described above may be reacted by the same method as in 
Step 6 above to obtain a compound represented by general formula 

(XXV) , and in Step 16 the compound of general formula (XXV) may 
be reacted by the same method as in Step 7 above to obtain a 
compound represented by general formula (XXVT) . 
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Such as methanol, ethanol, etc. or methylene chloride in a range 
from 0°C to 200°C, to obtain a compound represented by general 
formula (XXX) . 

In Step 20, the oxime group of the compound of general 
formula (XXX) may be reduced by catalytic reduction using an 
appropriate catalyst, to obtain a conpound represented by 
general formula- (XXXI) . As exanples of appropriate catalysts 
there may be mentioned platinum, Raney nickel, palladium carbon, 
etc., and the reaction may be carried out in a solvent of water 
or an alcoholic solvent such as methanol, ethanol, etc. or a 
mixture of water and an alcoholic solvent, in the presence or in 
the absence of ammonia water or ammonia gas under temperature 
conditions of from room tenperature to 200°C and in a pressure 
range of from normal pressure to 100 atmospheres. 

A medicinal agent having as an ef fectiv/a component a novel 
1- (substituted aryl)alkyl-lH-imidazopyridine-4 -amine derivative 
represented by general formula (I) above produced in this 
fashion, or a pharmacologically acceptable salt thereof, is 
usually administered in the form of an oral preparation such as 
capsules, tablets, fine particles, granules, powder, syrup, etc. 
or a parenteral preparation such as an injection, suppository, 
eye drops, eye ointment, ear drops, external application, etc. 
These preparations can b£ "produced by common methods with 
addition of pharmacologically and pharmaceutical ly acceptable 
additives. Specifically, for oral preparations and 
suppositories there may be used formulating components such as 
excipients (lactose, D-mannitol, corn starch, crystalline 
cellulose, etc .), disintegrating agents (carboxymethyl cellulose, 
carboxymethyl cellulose calcium, etc.), binding agents 
(hydroxypropyl cellulose, hydroxyp ropy lme thy 1 cellulose, 
polyvinylpyrrolidone, etc.), lubricating agents "(magnesium 
stearate, talc, etc.), coating agents (hydroxypropylmethyl 
cellulose, white sugar, titanium oxide, etc.) and bases 
(polyethylene glycol, hard fat, etc.); for injections or eye 
drops and ear drops there may be used formulating components 
such as dissolving agents or dissolving aids which are either 
aqueous or can form preparations that dissolve upon use 
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ointments, creaas tacUfiersTt , ' C °'' ,p0M, ' M » 

aosase for adult, i, » sually ^ ' *" ' "» f 

ora lly ^ ^ 0 . 01 , 00 „ when a = 

. [Examples] 

The present invention will now be explained by way of 
ref er e„ C e exiles and examples which, however, are in no way 
intended to restrict the invention. > * 

Reference Exainple 1 

•2-t4-( me thyia I „ino) P henyl]ethylainine.hydrochloride 
(1) N -t4-(cyanomethyl) p henyl]formamide 

fo J Z*T solution of 71 * of acetic ***** - d 40 - <* 

ofTLTnob WaS 1 5tirred at 50 ° C for 3 ^utes, after which 20.0 g 
of 4 aminobenzyl cyanide was added while stirri™ or, • 
the mixture was further stirred „* , 5tl ""S on ice, and 
minutes a 20* * at room temperature for 30 

the reaction ^^'^us solution was added to 

mter" off S t °n " * ^ ^ ^ to P H 8 . After 
water o °" ^"^^ ^tals. they were washed with 
wate r to obtain 19.0 g of N- [ 4 - ( cyanome thyl ) phenyl ] formamide 
(melting point: 103 .0-105. 0°C) . 

(2) 2 -[ 4 -(»ethyla ra ino) P henylJethylamine.hydrochloride 

500 J° o f SU ^ riSi ° n ° f 22 - 8 "thium aluminum hydride and 

^ « was 21T t6trahydr0fUran -« ^ nitrogen stream 
there was added dropwise over 30 minutes a mixed solution of 

etra^vlr"" ! ted ****** ^ "* 100 ° f 

mixt«n ' 6 Stirrin9 ° n iCe - ***** the 

nature to room temperature, a solution of is .3 g of N . [4 . 

cyanometbyljphenyl] formamide in 400 ml of anhydrous 
tetrahydrofuran was added dropwise over one hour. After 
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•stirring at room temperature for one hour, a mixed solution of 
60 ml of water and 120 ml of tetrahydrofuran was added dropwise. 
After adding 9.5 g of potassium carbonate, the mixture was 
stirred at room temperature for 14 hours. The insoluble portion 
was filtered off and washed with tetrahydrofuran and methylene 
chloride. The filtrate was dried, and then ethanolic hydrogen 
chloride was added to adjust the liquid to pH 2* The 
precipitated crystals were filtered off and washed with 
tetrahydrofuran to obtain 18.9 g of light brown crystals. 
Recrystallization from ethanol yielded light brown crystals with 
a melting point of 215. 0-220. 0°C. 
Elemental analysis: ^H fti N a *2KCL 
Calculated: C, 48.44; H, 7.23; N, 12.55 
Found: C, 48.39; H, 7.29; N, 12.59 

Reference Example 2 

2 - [4 - ( 2 -aminoetbyl) phenyl] -2 -methyl-1 , 3-dioxolane 

(1) N- [ 2 - [ 4 - ( 2 -methyl-1 , 3 -dioxolan-2 -yl ) phenyl ] ethyl ] 
tr i f luoroacetamide 

After dissolving 10.0 g of N- [2- (4-acetylphenyl) ethyl] 
trif luoroacetamide in 100 ml of toluene, 12.0 g of ethylene 
glycol and 0.4 g of p-toluenesulfonic acid*lHjO were added and 
the mixture was refluxed-^f or 15 hours using a Dean Stark 
apparatus. After cooling the reaction solution, it was washed 
with water and dewatered, and then the solvent was distilled off 
under reduced pressure to obtain 11.0 g of N- [2- [4- (2-methyl- 
1, 3 -dioxolan-2 -yl) phenyl] ethyl] trif luoroacetamide (melting 
point: 72.0-74.0°C) . 

(2) 2 - [4 - ( 2 -aminoethyl) phenyl] - 2 -methyl-1, 3-dioxolane 

After dissolving 11.0 g of N- [2- [4- ( 2 -methyl-1, 3 -dioxolan- 
2 -yl) phenyl] ethyl] trif luoroacetamide in 30 ml of methanol, 20 
ml of a 10% sodium hydroxide aqueous solution was added and the 
mixture was stirred at room temperature for 2 hours. After 
concentrating the reaction solution under reduced pressure, it 
was extracted with a mixed solution of methylene chloride and 
methanol (10:1) and dried, and then the solvent was distilled 
off under reduced pressure to obtain 7.20 g of a brown liquid. 
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Mass spectrum m/z: 207 (*f) 

7.18 (2H. d, J=8Hz), 7.41 (2H, d, J=8Hz) 
Reference Example 3 

uTn- U "-^^-Vllethyl, aceta^de-hydrochloride 
acetLide (tert - buto ^rbonylandno, ethyl J phenyl] ethyl] 

To 10.0 g of [4-[2-(tert-butoxycarbonyla m ino, et hyl] 
acetophenone there were added 100 ml of 10% methanolic ammonia 
and 1 ml of Raney nickel, and the mixture was stirred for 4B 
hours under a hydrogen atmosphere at 60"C, 80 atmospheres- After 
cooling the reaction solution, the catalyst was distilled off 
and the solution was concentrated under reduced pressure. The 
resulting green liquid was dissolved in 70 ml of methylene 
chloride, and then 5.8 ml of triethylamine and 3.9 ml of acetic 
anhydride were added while stirring on ice, and stirring was 
continued for 30 minutes. After adding water and extracting 
with methylene chloride, the solution was dried and concentrated 
under reduced pressure. The residue was washed with diethyl 
ether to obtain 9.30 g of N- [1- [4- [2- ( tert-butoxycarbonylamino) 
ethyl]phenyl]ethyl] acetate (melting point: 138.0-140 O'C) 
(2) N-[l-r4-(2-aminoethyl)phen y l]ethyl] acetamide . hydrochloride 

After dissolving 9.00 g of N- [l-[4-[2- (tert- 
butoxycarbonywnojethyljphenyl] ethyl] acetamide in 18 ml of 
methanol. 27 ml of 15% ethyl acetate-containing hydrogen 
chloride was added and the mixture was stirred at room 
temperature one hour. After concentrating the reaction solution 
under reduced pressure, 10 ml of isopropyl alcohol was added, 
the mixture was stirred on ice. and the precipitated crystals 
were fUtered off to obtain 6.0 g of colorless crystals. 
Recrystallization from ethanol yielded colorless crystals with a 
melting point of 212 . 0-214 . 0°C. 
Elemental analysis: C u H t ^o-HCL 
Calculated: C. 59.37; H, 7.89; N, 11.54 
Found: C, 59.25; H, 7.61; N. 11.48 



- 30 - 



Reference Example 4 

2 - [ 4 - { dibenzylamlno ) phenyl ] e thyl amine • hydrochloride 

(1) N- [ 2 - [ 4 - { dibenzyl amino ) phenyl ] e thyl ] trifluoroacetamide 

To 1.00 g of N-[2-(4-andnophenyl)ethyl] trifluoroacetamide 
there were added 600 mg of potassium carbonate , 10 ml of N,N- 
dimethylformamide and 1.1 ml of benzyl bromide, and the mixture 
was stirred at 50°C for one hour. After adding water and 
extracting with diethyl ether, the solution was dried and 
concentrated under reduced pressure. The residue was washed 
with isopropyl ether to obtain 1.10 g of N-[2-[4- 
(dibenzylamino) phenyl] ethyl] trifluoroacetamide (melting point: 
142. 0-144. 0°C) . 

( 2 ) 2 - [ 4 - ( dibenzylamino) phenyl ] ethylamine • hydrochloride 

To 1.00 g of N- [2 -[4 -(dibenzylamino) phenyl] ethyl J 
trifluoroacetamide there were added 3 ml of methanol and 2 ml of 
a 10% sodium hydroxide aqueous solution, and the mixture was 
stirred at 60°C for 30 minutes. After concentrating the reaction 
solution under reduced pressure, water was added and the 
solution was extracted with methylene chloride and dried. 
Ethanolic hydrogen chloride was added to the methylene chloride 
layer, and after stirring on ice the precipitated crystals were 
filtered off to obtain l.*00 g of colorless crystals. 
Recrystallization from a mixed sblution of methylene chloride 
and ethanol yielded colorless crystals with a melting point of 
168. 0-170. 0°C. 

Elemental analysis: C aa H a «N a -2HCl*l/4H a O 
Calculated: C, 67.09; H, 6.78; N, 7.11 
Found: C, 67.01; H, 6.81; N, 7.23 

Reference Example 5 

4- (2-aminoethyl) - a -methylbenzyl alcohol - hydrochloride 

After dissolving 10.0 g of 4- (2-azidoethyl) acetophenone in 
50 ml of methanol, 2.0 g of sodium borohydride was added and the 
mixture was stirred at room temperature for one hour. After 
concentrating the reaction solution under reduced pressure, 
water was added and the solution was extracted with diethyl 
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ether dried and then concentrated under reduce pressure 
t.~ J 31 " 1 yeUO " limid ~ *» 

£ «r x. hout ; f - l; ZZ^™' cl "V t room te "™« 

redu^ „. . tus reaction solution under 

then ethanoUc hydrogen chloride was added prior to stirrino . 

. of olorless crystals. Hecrystalli 2 ation fro* etbanol yLde" 
colorless crystals with a ™l t i ng p^ o£ 171 . 0 . 1?J . 0 . C . yi *" ed 
Elemental analysis: Cj.H^O'HCl 
Calculated: C, 59.55; H, 8.00; N, 6.94 
Found: C, 59.29; H, 8.27; N, 6.85 

Reference Example 6 

4 - (3 -aminopropyl ) benzenesulf onamide -hydrochloride 
( 1 ) N- ( 3 -phenylpropyl ) acetamide 

DVr -, T ° 3 r 1Uti ° n ° f 1,00 9 ° f 3 -P hen ylP"Pylandne in 25 ml of 
PVrxdxne there was added dropwise 3.8 ml of acetic anhydride 

T^Z T ! ° n iC6 ' ^ ^ ldxtar - ^ s sti "«<* ^ room 

reTd; TIT ^ h ° Ur - ^ S ° 1Vent ^ distilled •« -« 
adder! P ! h eSSUre ' 6thyl 3Cetate *** 10% hydrochloric acid were 
added to the resxdue, and-after adjusting the liquid to pH 3-4 

Ld tL SePa t r : ted " Aft6r WaShin ^ e layer with water 

TstnZTf S T ated ^ d — ^e solvent was 

dxstUled off under reduced pressure to obtain 6.20 g of N-(3- 
Phenylpropyl) acetamide. 

(2) 4-[3-(acetylamino)propyl]benzenesulfonyl chloride 

10 ml'of^T 011 °f 1,00 9 ° f N - (3 -^l P ropyl) acetamide in 
10 ml of methylene chloride there was added dropwise 3.40 g of 
chlorsu fonxc acid while cooling on ice, after which the mixture 

r : r :°:r hour - The reaction mixtu - - — 

sltZTl' V S6Parated layer was washed with 

saturated salxne. After dewatering the organic layer, the 
solvent was distilled off under reduced pressure to obtain 1.20 ' 
g of 4-[3-(acet y lamino)propyl]ben Z enesulfonyl chloride. 
4 -l3-(acetylamino)propylJben 2 enesulfonamide 
A mixture of 1.20 g of 4- [3- (acetylamino) propyl] 

- 32 - 




benzenesulfonyl chloride, 6 ml of tetrahydrofuran and 3.0 g of 
ammonia water was stirred at room temperature for 7 hours. 
After distilling off the solvent under reduced pressure and 
adding methanol to the residue, the insoluble portion was 
filtered off. The filtrate was concentrated to obtain 0.50 g of 
4 - 1 3 - ( ace ty lamino ) propyl ] benzenesul f onamide . 
(4) 4- { 3 -aminopropyl) benzenesul fonamide- hydrochloride 
A mixture of 1.95 g of 4- [3- (acetylamino) propyl] 
benzenesul fonamide and 20 ml of 6 N hydrochloric acid was 
stirred at 110-120°C for 6 hours. The reaction mixture was 
concentrated under reduced pressure, and the residue was washed 
with ethanol to obtain 0.95 g of colorless crystals. 
NMR spectrum S (DMSO) ppm: 1.89 (2H, quint, J=8Hz), 2.74 (2H, t, 
J=8Hz), 2.80(2H, t, J=8Hz), 7.20(2H, br-s), 7.40(2H, d, J=8.5Hz), 
7.76(2H, d f J=8.5Hz), 7.93(2H, br-s) 

Reference Example 7 

N- [4- ( 2 -aminoethyl) phenyl] -4 -me thylbenzenesul fonamide 

(1) N-[2- (4-nitrophenyl) ethyl] trif luoroacetamide 

To a mixture of 5.00 g of 2- (4-nitrophenyl) ethylamine- 
hydrochloride and 50 ml of methylene chloride there were added 
3.4 ml of triethylamine and 10.5 ml of trif luoroacetic anhydride 
while cooling on ice, and the mixture was stirred at room 
temperature for 30 minutes. After concentrating the reaction 
mixture under reduced pressure and adding water to the residue, 
extraction was performed with methylene chloride. After washing 
the extract with saturated saline and dewatering, the solvent 
was distilled off under reduced pressure to obtain 8.50 g of N- 
[ 2 - ( 4 -ni trophenyl ) ethyl ] tri f luoroace tamide . 

(2) N- [ 2 - ( 4 -aminophenyl ) ethyl ] trif luoroacetamide 

After dissolving 36.3 g of N- [2- (4-nitrophenyl) ethyl] 
trif luoroacetamide in 180 ml of methanol, 1.8 g of 5% palladium- 
carbon was added and the solution was subjected to catalytic 
reduction at normal temperature and normal pressure for 17 hours. 
The catalyst was filtered off, and the filtrate was concentrated 
under reduced pressure to obtain 33.4 g of N-[2-(4- 
aminophenyl) ethyl] trif luoroacetamide . 
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•(3 , N- [4- 12- ( trif luoroacetylamlno, ethyl Jpbenyl] -4- 
methy lbenzenesulfonand.de 

To a mixture of 10.0 g of N-[2-(4-aminophenyl,ethyl] 

t ^r aCetandde ' 50 * ° f methylene Cbl ° ride 7.9 ml of 
trxethylamxne. there was added dropwise a 10-ml so i ution of 

methylene chloride containing 10.8 g of p-toluenesulfonyl 

Z H h StirrinS ° n iCe ' ^ *" Stirring - s "tinned 

for one hour. „ at er was added to the reaction mixture, and the 

uTitTn CrySta1 ' flUered ° ff *° ° btain 10 ' 7 * of N- 

[4- 12- (trxfluoroacetylamino)ethyl]phenyl] -4- 

methylbenzenesulf onamide . 

(4) N- [4- (2-aminoe.thyl,phenyl] -4- m ethylben Z ene S ulf onamide 

A mixture of 13.4 g of N- [4- [2- (trifluoroacetylamino) ethyl] 
phenylJ-4-methylbenzenesulfonamide, 130 ml of methanol and 80 ml 
of a 10% sodium hydroxide aqueous solution was stirred at room 
temperature for 30 minutes. After adding io% hydrochloric acid 
to the reaction mixture to adjust the liquid to pH 7, it was 
concentrated under reduced pressure. After adding ethanol to 
the residue and filtering off the insoluble portion, the 
filtrate was concentrated under reduced pressure to obtain 12 0 
g of a light yellow liquid. 

NMR spectrum S (DMSO) ppm: 2.33(3H, s) , 2.76(2H, t, J=8.5Hz>. 

7*3 9 I! 2 2 h" h' J=8 ' 5HZK 7 - 05(2H ' d ' J=8 - 5H2) ' 7 - 10(2H ' d ' 
7.34(2H, d, J=8Hz), 7.65C2H, d, J=8Hz), 8.40(2H, br-s) 

Reference Example 8 

4-(2-aminoethyl)-N-methylbenzenesulfonamide.hydrochloride 
( 1 ) N- ( 2 -phenylethyl ) acetamide 

To a solution of 15.0 g of 2 -phenyl ethyl amine in 75 ml of 
pyrxdxne there was added dropwise 12.8 ml of acetic anhydride 
whxle cooling on ice, and the mixture was stirred at room 
temperature for one hour. After concentrating the reaction 
mixture under reduced pressure and adding 10% hydrochloric acid 
to the residue to adjust the liquid to pH 3-4, extraction was 
performed with ethyl acetate. The extract was washed with water 
and then with saturated saline and dewatered, and the solvent 
was distilled off under reduced pressure to obtain 27.7 g of N- 
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• ( 2 -phenyl e tbyl ) acetamide . 

(2) 4- [2- (acetylamino) ethyl] benzenesulfonyl chloride 

To a mixed solution of 98.2 g of N- (2 -phenyl ethyl) acetamide 
and 500 ml of methylene chloride there was added dropwise 362 g 
of chlorsulfonic acid while cooling on ice. After refluxing for 
2 hours, the reaction solution was poured into ice water. The 
precipitated crystals were filtered off and then washed with 
water to obtain 88.3 g of 4- [2- (acetylamino) ethyl] 
benzenesulfonyl chloride. 

(3 ) 4- [2- (acetylamino) ethyl] -N-methylbenzenesulf onamide 

To a solution of 5.00 g of 4- [2- (acetylamino) ethyl] 
benzenesulfonyl chloride in 25 ml of tetrahydrofuran there was 
added at room temperature 14.8 g of a 40% methylamine aqueous 
solution. After refluxing for 5 hours, the mixture was 
concentrated under reduced pressure to obtain 5.90 g of 4- [2- 
( acetylamino) ethyl] -N-methylbenzenesulf onamide . 

(4) 4- ( 2 -aminoethyl) -N-methylbenzenesulf onamide -hydrochloride 

A mixture of 34.0 g of 4- [2- (acetylamino) ethyl] -N- 
methylbenzenesulfonamide and 170 ml of 6 N hydrochloric acid was 
stirred at 110°C for 5 hours. The reaction mixture was 
concentrated under reduced pressure and the residue was washed 
with methanol to obtain 10.6 g of colorless crystals. 
NMR spectrum S (DMSO) ppffi: 2.42 (3H, s), 3.02(2H, t, J=5Hz) , 

3.07(2H, t, J=5Hz), 7.40(1H, br-S) , 7.57(2H, d, J=8Hz) , 7.74(2H, 
d, J=8Hz), 8.08 (2H, br-s) 

Reference Example 9 

4- (2 -aminoethyl) -N-propylbenzenesulf onamide 
(1) N-propyl-4- (2- ( trif luoroacetyl amino) ethyl] 
benzenesulf onamide 

To a solution of 13.4 g of 4- [2- (trif luoroacetylamino) 
ethyl] benzenesulfonyl chloride in 20 ml of tetrahydrofuran there 
was added 6.9 ml of propylamine while cooling on ice, and the 
mixture was stirred on ice for 3 hours. The reaction mixture 
was concentrated under reduced pressure, and water and methylene 
chloride were added to the residue. The precipitated crystals 
were filtered off to obtain 15.3 g of N-propyl-4- [2- 
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,(tri fWoacetylaiirino)ethyl}benzenesulfonainide. 

(2) 4- (2-aminoethyl)-N-propylben 2e n G sulfonamide 
To a solution of 15.3 g of N-propyl-4- [2- 

(trifluoroacetylaminojethyljbenzenesulfonamide in 150 ml of 
methanol there was added at room temperature 92 ml of a 10% 
sodium hydroxide aqueous solution, and the mixture was stirred 
for 30 minutes.. After adding 10% hydrochloric acid to the 
reaction mixture to adjust the liquid to P H 7-8. it was 
concentrated under reduced pressure. After adding ethanol to 
the residue and filtering off the insoluble portion, the 
filtrate was concentrated under reduced pressure to obtain 12.7 
g of a colorless liquid. 

NMR spectrum S (DMSO) ppm: 0.80(3H, t, J=7H 2 > , 1.40(2H, sextet. 
J=7HZ>, 2.70(2H, t, J=7Hz). 2.97(2H, t. J=7.5H 2 >, 3.09(2H, t. 
J=7.5Hz), 4.23UH, br-s) , 7.46(2H, d, J=8Hz> . 7.74(2H, d, J S 8Hz, 
7. 80-8. 00 (2H, br-s) 

Reference Example 10 

4-(2-aminoethyl}-N, N-dimethylbenzenesulf onamide- hydrochloride 

(1) 4- [2- (acetylamino) ethyl] -N.N-dimethylbenzenesulf onamide 

To a solution of 5.00 g of 4- [2- (acetylamino) ethyl] 
benzenesulfonyl chloride in 25 ml of tetrahydrofuran there was 
added at room temperature- 17 .2 g of a 50% dimethylamine aqueous 
solution, and the mixture was refluxed for 5 hours. The 
reaction mixture was concentrated under reduced pressure to 
obtain 4.10 g of 4- [2- (acetylamino) ethyl] -N.N- 
dimethylbenzenesulf onamide . 

(2) 4- (2-aminoethyl) -N.N-dimethylbenzenesulf onamide- 
hydrochloride 

A mixture of 4.10 g of 4- [2- (acetylamino) ethyl] -N.N- 
dimethylbenzenesulfonamide and 40 ml of 6 N hydrochloric acid 
was stirred at 100'C for 6 hours. The reaction mixture was 
concentrated under reduced pressure and the residue was washed 
with methanol to obtain 1.00 g of colorless crystals. 
NMR spectrum $ (DMSO) ppm: 2.62(6H, s) , 3.0K2H, t, J=8.5H 2 ), 
3-1K2H. t. J=8.5Hz), 7.54(2H. d, J=8Hz) . 7.70(2H. d. J=8Hz). 
8.00 (2H, br-s) 
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Reference Example 11 

2- (2-aminoethyl) benzene sulfonamide 

(1) 5-bromo-2- [2- (trif luoroacetylamino) ethyl] benzenesulf onyl 
chloride 

To a solution of 15.5 g of N- [2- (4-bromophenyl) ethyl] 
trifluoroacetamide in 45 ml of methylene chloride there was 
added 10 ml of chlorsulfonic acid while cooling on ice, and the 
mixture was refluxed for two days. After pouring the reaction 
mixture into ice water for separation, the organic layer was 
washed first with water and then with saturated saline. After 
dewatering the organic layer, the solvent was distilled off 
under reduced pressure. A mixture of n-hexane and ethyl acetate 
(6:1) was added to the residue, and the insoluble portion was 
filtered off. After concentrating the filtrate under reduced 
pressure, the residue was purified by column chromatography 
[silica gel, n-hexane/ ethyl acetate (6:1)] to obtain 4.90 g of 
5-bromo-2- [2- (trif luoroacetylamino) ethyl] benzenesulf onyl 
chloride. 

(2) 5-bromo-2- [2- (trif luoroacetylamino) ethyl ] benzenesulf onamide 

To a solution of 25.5 g of 5-bromo-2- [2- 
(trif luoroacetylamino) ethyl] benzenesulf onyl chloride in 38 ml of 
tetrahydrofuran there was-- added 45 ml of ammonia water while 
cooling on ice, and the mixture was stirred at room temperature 
for one hour. The reaction mixture was concentrated under 
reduced pressure, and the residue was washed with methylene 
chloride to obtain 22.0 g of 5-bromo-2- [2- 
( trif luoroacetylamino) ethyl] benzene sulfonamide . 

(3 ) 2- [2- (trif luoroacetylamino) ethyl] benzenesulf onamide 

A mixture of 12.0 g of 5-bromo-2- [2- 
( trif luoroacetylandno) ethyl]benzenesulfonamide, .120 ml of 
methanol and 1.2 g of 10% palladium- carbon was subjected to 
catalytic reduction at normal temperature and normal pressure 
for 4 hours. After filtering off the catalyst, the filtrate was 
concentrated under reduced pressure to obtain 11.0 g of 2- [2- 
( tri f luoroacetylamino) ethyl ] benzenesulf onamide . 

(4) 2- (2-aminoethyl) benzenesulf onamide 

A mixture of 11.0 g of 2- [2- (trif luoroacetylamino) ethyl] 
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b^auesulfonaaida. no a of „athanol and 66 ml of a m sod - 
toxica , w 5olQtion stirre<J J^" « sodxu. 

on. hour. After ,ddi„ 9 „, fc*^ acid « 0 *ST^T 
mxtura to adjust the l iqU id to pH 7-8. it was concLratad 
under reduced pressure. « ter addin, athano! to tTr."^. and 
£x U. r „ 9 o££ ^ insoluble portion _ ^ -xd u. „d 

off under r.d„e ? d pressure to „ bt ai„ ... g o£ coIorl .„ ^« 
>»» spactrum . ,™s 0) pp„ : 3.30,2.,. t. J= 7Hz, . 3.30UH t ' 
J=7HZ). 7.63-7.47 (2 H. „, . 7.50-7 . 60 ,SH. i, . 7 .,0-7.93 ,1H. », 

Reference Example 12 

3 - ( 2 -aminoe thyl ) benzenesul f onamide 

(1 ) N- f 2- (4-bromophenyl) ethyl] trif luoroacetamide 

100 mTof S °HT 5 ° f 2 - (4 - brom ° Phenyl,ethyW„e in 

100 ml of methylene chloride there was added 21 ml of 

trifluo roacetic anhydride while cooling on ice, and the mixture 

was starred at room temperature for 30 minutes. The reaction 

C r entrat6d — " duced P— e and the residue 
was washed with isopropyl ether to obtain 13.7 g of N-[2-(4- 
bromophenyl ) ethyl] trif luoroacetamide . 

cL^r mO " 5 " l2 " (triflU ° rOaCetylaroin0,ethy11 be ««nesulfonyl 

To a solution of 15 .3 g of N-[2-(4- 
bromopheny^ethyljtrifluoroacetamide in 45 ml of methylene 
chlorxde there was added 10 ml of chlorsulf onic acid while 
cooling on ice, and the mixture was refluxed for two days. 
After pouring the reaction mixture into ice water for separation, 

saLa r :T C ^ ~ WSShed firSt With — r and then wL 
saturated saline. After dewatering the organic layer, the 
solvent was distilled off under reduced pressure. The residue 
was washed with a mixed solution of n-hexane and ethyl acetat 
(6.1) to obtaxn 8.20 g of 2-bromo-5- [2- 
(trifl U oroacetylamino)ethyl]ben 2 enesulfonyl chloride 
(3 ) 2-bromo-5- f2- (trif luoroacetylamino) ethyljbenzenesulf onamide 
To a solution of 8.20 g of 2-bromo-5- [2- 

t! r rif i U r°r etylainin0,ethyl]benZeneSUlf0nyl chlori <* in 12 ml of 
tetrahydrofuran there was added 14.4. ml of ammonia water while 
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cooling on ice, and the mixture was stirred at room ten?>erature 
for one hour. The reaction mixture was concentrated under 
reduced pressure, and the residue was washed with ethanol to 
obtain 5.30 g f 2-bromo-5- [2- (trif luoroacetylamino) ethyl] 
benzenesulf onamide . 

( 4 ) 3 - [ 2 - ( tri f luoroacetylamino ) ethyl J benzenesul f onamide 

A mixture of 5.30 g of 2 -bromo-5- [2- (trif luoroacetylamino) 
ethyl] benzenesulf onamide, 50 ml of methanol and 0.5 g of 10% 
palladium-carbon was subjected to catalytic reduction at normal 
temperature and normal pressure for 11 hours. After filtering 
off the catalyst, the filtrated was concentrated under reduced 
pressure to obtain 4.00 g of 3- [2- (trif luoroacetylamino) ethyl] 
benzenesulf onamide . 

(5) 3- ( 2 -aminoethyl) benzenesulf onamide 

A mixture of 4.00 g of 3- [2- (trif luoroacetylamino) ethyl] 
benzenesulfonamide, 40 ml of methanol and 2*4 ml of a 10% sodium 
hydroxide aqueous solution was stirred at room tenperature for 3 
hours. After adding 10% hydrochloric acid to the reaction 
mixture to adjust the liquid to pH 7-8, it was concentrated 
under reduced pressure. After adding ethanol to the residue and 
filtering off the insoluble portion, the filtrate was 
concentrated under reduced pressure to obtain 4.30 g of 
colorless crystals. 

NMR spectrum S (DMSO) ppm: 2.98(,2H, t, J=8Hz) , 3.08(2H, t, 

J=8Hz), 7.25(2H, br-s) , 7 . 48-7 . 58 (2H, m) , 7 . 70-7 . 78 (2H, m) , 
7.81 (2H, br-s) 

Reference Example 13 

4- [ 2 - [ ( 2-chloro-3 -ni troquinolin-4-yl ) amino ] ethyl ] benzamide 

To a solution of 8.03 g of 2 , 4-dichloro-3-nitroquinoline 
and 18.5 ml of triethylamine in N,N-dimethylformamide there was 
added 4.35 g of 4- (2 -aminoethyl) benzamide while stirring on ice, 
and the mixture was further stirred on ice for 5 hours. After 
adding water and 10% hydrochloric acid to the reaction solution 
to adjust the liquid to pH 8, extraction was performed with 
ethyl acetate. The organic layer was washed with saturated 
saline and then dewatered, and the solvent was distilled off 



^der reduced pressure. The residue was washed with isoproovl 
ether to obtain s (H « „t u isopropyl 

o ootain 5.89 g of brown crystals. Recrystallization 
from ethanol yielded yellowish • "xzatxan 

* yellowish brown prism crystals with a 

melting point of 217. 5-218. 5°c. 

Elemental analysis: C^ciN.O 
Calculated: C, 58.31; H, 4/08, N, 15.11 
Found: C, 58.32; H, 3.88; N, 15.04 

The compounds for. Reference Examples 14-46 listed in Tables 
1 to S were obtained according to the method of Reference 
Example 13. 
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Table 1 






R* 


Properties 
( recrye talliza tion 
solvent) 


Elemental analysis 


Ref . 
Ex.14 


CONHMe 


yellowish brown 
crystals 
(EtQH) 
mp: 194. 0-196. O'C 


C^CIN.O 
Calc: C.59.30; H,4.4$; N,14.56 
Pound: C59.30; H,4.59j N,14.29 


Ref. 
Ex.15 


OH 


yellowish brown 
crystals 
(AcOBt) 
mp: 140. 0-145. 0"C, 


C^CIN,© 
Calc: C,59.40; H,4.10; H,12.22 
Found: C, 59.32; H,3.83; N,12.20 


Ref. 
Ex.16 


CO,Et 


orange needle- like 
crystals 
(BtOH) 
mp: 122. 0-124. 0*C 


Calc: C, 60.08; H,4.54f N,10.51 
Pound: C, 60.15; H,4.32; N, 10.56 


Ref. 
Ex.17 




yellow crystals 
(Et,0) 
mp: 122. 5-123. 0 e C 


> C^ClHjO, 
Calc: C, 60.95; H,4.87; N,10.15 
Found: C, 60.83; H,4.77; N.10.19 


Ref. 
Ex.18 


SO,NH, 


yellow crystals 
(DMF-HjO) 
mp: 199. 5-201. 5°C 


C T H M C1N,0 4 S 
Calc : C 50 19* H 3 72* N 13 77 
Found: C49.99; H,3.56; N.13.48 j 


Ref. 
Ex. 19 


SO,NHMe 


yellow needle-like 
crystals 
(CH,CN) 
mp: 178. 0-179. O^C 


CACIN^S 
Pound: C, 51.46; H,3.96; N.13.47 


Ref. 
Ex.20 


SOjNHEt 


light yellow needle- 
like crystals 
(BtOH) 
mp: 183. 0-184. 5 W C 


C JL C1N # 0 4 S 
Calc: C52.47; H,4.40; N, 12.88 
Pound: C52.78; H,4.34; N,12.77 


Ref. 
Ex.21 


SO,NH-n-Pr 


brown needle- like 
crystals 
(iso-PrOH) 
mp: 136. 0-137. 5°C 


C^.CIN.O.S 
Calc: C r 53.51; H.4.71; N,12.48 
Found: C53.80; H,4.70; N, 12.63 


Ref. 
Ex.22 


SO^e, 


yellow needle-like 
crystals 
<CH,CN) 
mp: 162. 0-163. 0 a C 


C | A v CW 9 O a S 
Calc: C.52.47; H,4.40; N,12.88 
Found: C,52.57; H,4.30; N,13.13 


Ref. 
Ex.23 


CHjOH 


yellow crystals 
Ueo-PrOH) 
mp: 169. 0-171. 0'C 


C lf H l( ClK,0 
Calc: C, 60.42; H,4.51; N.11.74 
Found: C, 60.72; H,4.23; N,11.71 


Ref. 
Ex.24 


NHKa 


yellow crystals 
(DMF-HjO) 
mp: 210. 5-213. 0°C 


Calc: C, 51.37; H,4.07; N,13.31 
Pound: C, 51.39; H.4.02; N.13.14 


Ref. 
Ex.25 


NHAc 


yellow crystals 
(BtOH) 
mp: 190. 0-191. 5°C 


C lf H n ClN 4 0 
Calc: C 59.30; H.4.45; N,14.56 
Pound: C, 59.28; H.4.37; N,14.59 
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Table 2 



o5c 



Ref . 


r 

~ NHMe 


Properties 
( r eery* talli za tion 
. solvent) 


Elemental analysis 


Ex.26 
Ref. 


oSSSic 


yellow prima crystals 
(AcOEt) 
BP; 146.5-147.5T 


t-^ClNO, 
Calc: C60.59; H,4.80; N,15.70 
^ound: C60.75; H.4.69: N,15.66 


Ex.27 




yellow crystals 

(AcOEt) 
apt 192. 5-194. 0«C 


Calc.: C,61.09; H, 5 :i3; 11,13.57 
Pound: C61.06; H,5.22r 7 



Table 3 



NH 

cttr 



Properties 
(recrystallization 

solvent^ 

yellow crystals 
(MeOH) 
mp: 194. 0-196. 0* C 



Elemental analysis 



Ref. 
Ex.28 




CH,OH 



Ref. 
Ex.31 



NHMs 



NHAc 



Ref. 
Ex.32 



Ref. 
Ex.33 



NHMe 



CHMeNHAc 



yellow crystals 
Uso-PrOH) 
mp: 149. 5-151. 0°C 



WW 
Calc: C, 49.69; H,4.66; N,13.64 
Pound: C,49.55; H,4.76; M. 13 . 52 



yellow crystals 
(Ac0Et-iso-Pr,O) 
mp: 176. 5-177. 5°C 



Calc: 
Pound: 



C.A.ClNp, 
C,59.75; H,5.57; N.11.61 
C. 59.65; H,5.38; N,11.53 



yellow prism crystals 
(AcOEt) 
mp: 187.5-lfl ft «i«r 



Calc: 
Pound: 



yellowish brown 
needle-like crystals 

(AcOEt) 
_ mp: 146.5-14 8 . 0*C 



yellow crystals 
(AcOEt) 
mp: 170. 0-174. 0»C 



C lt H„Cl2l,O f S 
C,50.88; H,4.98; N,13.19 
C,50.89; H,4.97; N,13.04 



Calc: 
Pound: 



C^CIN^O, 
C58.69; H,5.44; N,14.41 
C f 58.64; H.5.45; N,14.30 



Calc: 
Pound: 



C^CIN.O, 
C59.91; H,5.'8V; N,15.53 
C59.86; H,5.73; N,15.S9 



C^ClN.O, 
Calc: C, 60.50; H,6.04; N,13.44 
Pound; C, 60.39; H,6.10; N.13.24 
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Table 4 





R 1 




Properties 
( recrys talliza tion 
solvent) 


El grnsj^n f: m 1 an jt 1 %/*> 4 n 


Ref. 
Ex.34 


O-SOjNH, 


H 


yellow needle-liXe 
crystals 
(CHjCN) 
no: 232. 0-233. 0*C 


C itHi,C1N 4 0 4 S 
Calc: C, 50.19; H,3.72; N,13.77 
Pound: C, 50.19; H,3.55; N,13.72 


Ref . 
Ex.35 




B 


yellowish brown 
crystals 
(CH,CN) 
TO: 225. 5-226. 5 # C 


Calc: C50.19; H,3.72; N,13.77 
Found: C50.ll; H,3.55; N,13.59 


Ref. 
Ex.36 


p-SOjNH, 


Me 


yellowish brown 
crystals 
(BtOH) 
mp: 235. 5-237. 0*C 


C lf H„CUI 4 0 4 S 
Calc: C.51.37; H,4.07; N.13.31 
Found: C, 51.49; H,4.07; N,13.03 


Ref. 
Ex.37 




OMo 


yellowish brown 
needle-like crystals 
(EtOH) 
to: 238. 0-239. 5'C 


^c^cin.o.s 

Calc: C, 49.49; H,3.92; N,12.82 
Found: C, 49.44; H r 3.79; N,12.90 


Ref. 
Ex.38 


p-SOjNH, 


CI 


yellow crystals 
(EtOH) 
TO: 236. 0-237. 0'C 


Calc: C46.27; H,3.20; N,12.70 
Found: C. 46.29; H.3.07; N, 12.54 



Table 5 

H3NO2S 

NH 





Properties 
i recrys talliza tion 
solvent) 


Elemental analysis 


Ref. 
Ex.39 


yellow crystals 

(BtOH) 
TO: 196. 5-197. 5 P C 


c.AiCUi.oa 

Calc: C43.64; H.3.17; N,13.57 
Pound: C43.75; H.3.06; N,13.33 
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Table S 





a 


Properties 

(recrystallixation 
solvent} 


Elemental analysis 


Ref. 
Ex.40 


1 


yellow needle-like 
crystals 
(EtOH) 
TO: 212. 0-213. 0 # C, 
decomposition 


C^CIN.O.S 
Calc: C,48.92; H,3.34; N,14.26 
Pound: C49.18; H,3.26; N,14.33 


Ref. 
Ex.41 


3 


yellow plate crystals 

(CH,CN) 
no: 215.0-216.0^ 


C tv H |T ClN.O a S 
Calc.: C51.57; H,4.07; N,13.31 
Found: C51.25; H,4.09; N,13.02 



Table 7 



a* 





Properties 
(recrystallization 
solvent; 


Elemental analysis 


Ref. 
Ex.42 


yellow crystals 
(MeOH) 
TO: 216. 0-217. 0°C 


C ^ClN.O^S 
Calc: C, 48.^2; H,4.32; N,14.12 
Found: C, 48.29; H,4.20; N,14.10 
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Table 8 



ox 





R* 


Properties 


Ref . 
Ex.43 


NHTa 


yellowish brown liquid 

KMR spectrum 3 (EKSO-d.) ppm: 2.32 {3H. s) , 2.84 (2H, t, 
J-8Hz), 3.2812H, q, J«8Hz), 6.99(2H, 'd, J«8.5Hx), 7.07<2H, 
a* d»o.3mj r /.i/|in, a, u**oHZj, / .3ouo f a, j>oni) , 7.0U— 
7.65(1B, m), 7.80-7.85(3H, m) , 8.36(1H, d, J-8.5H*), 
9.98(1H, s) 

IR spectrum V(liq) cm* 1 : 3416, 1528, 1160 


Ref. 
Ex.44 


NBn, 


reddish brown liquid 

NMR spectrum $ (CDC1,) ppm: 2.89(2H, t, J-6.5H*), 3.6K2H, 
q, J-6.5HX), 4.66(4H, s), 5.84<1H, t, J-6.5Hx), 6.73<2H, d, 
J«8Hz), 7.04(2H, d, J*8Hz), 7 .20-7 .35 (10H, m) , 7.40(1H, t, 
J-8Bz), 7.6K1H, d, J«8Hz), 7.7K1H, t, J-8Hz) , 7.89UH, d, 
J*8Hs) 

Mass spectrum m/z: 522, 524(3:1, M*) 
IR spectrum V(liq) cm"': 3416, 1522 


Ref. 
Ex.45 


CHMeOH 


yellow crystals 

NMR spectrum S (CDCl,) ppm: 1.50<3H, d, J-6Hz), 3.00(2H, t, 
J-7Hx), 3.73(2H, q, J-7Hr), 4.92(1H, q, J-6Hr), 5.86(1H, s) , 
7.23(2H, d, J-8Hz), 7.38(2H, d, J-8Hz) , 7 .45-7.5011H, m) , 
7.65-7.75(2H, m) , 7.89(1H, d, J-8.5Hx) 

IR spectrum V(KBr) cm" 1 : 3424, 1516, 1364 
Mass spectrum m/z: 370, 372(3:1, M*) 
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Table 9 



Ref . 
Ex. 46 



Pr operties — — 

orange liquid 

NMR spectrum 8 (CDC1,) ppm: 2.09(2H, quintet, J-7.5H*), 
j; 3 S; fc l 2.09<2H, t, J-7.5Hz>. 2.95(2H, t, 

L^S*'* 3 -"! 2 "' q ' J - 7H *>* 4.64<4H. a), 5.52<lA, br-s) 
li. 7^3<« # J ;?- 5H2) ' 6 ' 94l2H ' J - 8 - 5H ^' 7.20-7:3uT6h!' 
IR spectrum V(liq) cm -1 : 3392. 1522 

Maas spectrum m/z» 512, 514(3:1, tf) 



Reference Example 47 

N- [4- [2- [ (2-chloro-3-nitroquinolin-4-yl) am£no] e thy 1] phenyl ] -N- 
methylacetamide 

To 2.59 g of 2- chl or o-N- [2- [4- (methyl amino) phenyl ] ethyl] -3 - 
nitroquinoline-4 -amine there were added 26 ml of pyridine and 
6.9 ml of acetic anhydride, and the mixture was stirred at room 
temperature for 1.5 hours. The solvent was distilled off under 
reduced pressure and the residue was washed with isopropyl ether 
to obtain 2.72 g of yellow crystals. Recrystallization from 
ethanol yielded yellow prism crystals with a melting point of 
176. 5-177. 0°C. 

Elemental analysis: C 20 H u ClN 4 O, 
Calculated: C, 60.23; H, 4.80; N, 14.05 
Found: C, 60.28; H, 4.70; N, 14.01 

The compound for Reference Example 48 listed in Table 10 was 
obtained by the same method as Reference Example 47. 

Table 10 
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properties 
(recrystallization 
solvent] 


Elemental analysis 


Ret. 
Ex. 48 


yellow prism crystals 

<THP) 
m?: 171. 0-172. 5*C 


Calc: C,39.M> H,^.73f N,13.91 
Pound: C.59.50; H,5.63; N,13.93 



Reference Example 49 

2-chloro-5 ,6,7, 8-tetrahydro-N- [2- [4- ( N-me thylbenzylamino ) phenyl ] 
ethyl] -3-nitroquinoline-4-amine 

To a suspension of 36.8 g of 2-chloro-5 ,6,7, 8-tetrahydro-N- 
[ 2 - [ 4 - (methylamino) phenyl ] ethyl ] -3 -ni troguino line -4- amine , 14.1 
g of potassium carbonate and 370 ml of N,N-dimethylf onnamide 
there was added dropwise 12.4 ml of benzyl bromide at room 
temperature while stirring. After stirring at room temperature 
for 14 hours, the reaction mixture was added to ice water and 
extracted with methylene chloride. The extract was washed with 
water and then ' dewatered and concentrated under reduced pressure. 
The residue was purified by column chromatography [silica gel, 
methylene chloride/n-hexane (1:1)] to obtain 41.9 g of a red 
liquid. 

IR spectrum v(liq) cm' 1 : 3432, 1580, 1522 
Mass spectrum m/z : 450, 452 (M\ 3:1), 210 (BP) 

NMR spectrum S (CDC1,) ppm : 1 . 65-1 . 80 (4H, m) , 2 . 02-2 . 15 (2H, m) , 
2.70-2.85(4H, m) , 3.03(3H, s) , 3.30{2H, q, J=6Hz) , 4.33(1H, br- 
s), 4.53 (2H, s), 6.71(2H,-d, J=8.5Hz), 7.01(2H, d, J=8.5Hz), 
7.15-7.38(5H, m) , 7.22(2H, d, J=7.*5Hz), 7.24(1H, t, J=7.5Hz), 
7.3K2H, t, J=7.5Hz) 

Reference Example 50 

N- [ 4 - [ 2 - [ ( 2 -dibenzylamino-3 -ni troquinolin-4 -yl ) amino ] ethyl ] 
phenyl] ace tamide 

A mixture of 5.75 g of N- [4- [2- [ (3-amino-2-chloroquinolin- 
4 -yl) amino] ethyl] phenyl] ace tamide and 11.9 ml of dibenzylamine 
was stirred at 100°C for 10 hours. Water and 10% hydrochloric 
acid were added to the reaction mixture, the precipitate was 
filtered off, and the mother liquor was extracted with methylene 
chloride. The extract was washed with water and then dewatered, 
and the solvent was distilled off. The resulting reddish orange 
oily residue was purified by column chromatography [silica gel, 



- 47 - 



ethyl acetate/n-bexane (1:2-2:1)] to obtain 6.37 g of a reddish 
orange liquid. 

IR spectrum V(liq) cm 1 : 3320, 1668, 1522 

NMR spectrum S (CDCl,) ppm : 2.15 (3H, s) , 2.88(2H, t, J=7Hz) , 
4.03(2H, q/ j= 7 Hz), 4.50(4H, s) , 7 . 00-7 . 30 (13H, m) , 7.42C2H,' d 
J=8Hz), 7.50-7.60(3H, m) , 7.92 (1H, d, J=8Hz) 

The compounds for Reference Examples 51-54 listed in Tables 
11 and 12 were obtained by the same method as Reference Example 
50. 



Table 11 



Ref . 
Ex.51 



HOMcHC 



MH 



Properties 



reddish orange liquid 
NMR 
br- 

8 ) , -w . v v ^ Aij , v^, w - o . jn; 
t)# 7.92(1H, d, J»8Hz) 

IR spectrum V(liq) cm" 1 : 3352, 1526 
Mass spectrum m/z: 532 (M*) 



eddish orange liquid 

MR spectrum 5 (CDCl,) ppm: 1.48(3H, d, J=6.5Hz), 1.78(1H, 
T"*l'«;? l(2H ' fc ' J ° 7H *>' 3.96<2H, q, J«7Hz), 4.50(4H, 
' ' i'ln H!' 5' J-S-SHX), 7.10-7.35U4H, m) , 7.50-7.60(3H, 
t), 7.92(1H, d, J»8Hz) 



— Table 12 





R* 


n 




Ref. 
Ex.52 


NHAc 


2 


. Properties 

orange liquid 

NMR spectrum $ (CDCl,) ppm: 1.65-1.85(411, m) , 
2.16(3H, s), 2.30-2.50(2H, m) , 2 . 60-2 .75 (2H, m) , 
2 ; 77 i 2 ?^,5' J » 7H *>' 3.45(2H, td, J»7, 6Hz), 4.34(4H, 
n } ^;lV m ' tf J - 6Hz >' 7.1K2H, d, J«8.5Hz), 7.15- 
7.30(10H, m), 7.4K2H, d. J=8.5Hz) 

IR spectrum V(liq) can' 1 : 3316, 1670, 1518 


ReF 
Ex.53 


SO^JH, 


r 


reooisn orange liquid 

NMR spectrum $ (DMSO-d.) ppm: 1.95-2. 05 (2H, m) . 
T*Sf < ? Hr , t ' J " 8Hx) ' 2.88(2H, t, J-7H2), 3.00(2H, t, 
i ?' 6 * UH ' td ' J " 7 ' 6Hr) ' 4.34(4H, s), 6.98I1H, 
t, J-6HZ), 7.10-7.30(12H, m) , 7.38(2H, d, J«8Hz), 
7.74(2H, d, J»8Hz) 

IR spectrum V(lio) em-", nq? men 


Ret . NBn 
Ex.34 1 


1 | reddish orange liquid 
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1 






HMR spectrum S (CDC1,) ppm: 2.04 (2H, quintet, 
J-7.5Hx), 2.73<2H, t. J»7Hx) , 2.76(2H, t. J-7.5H*), 
3.08C2H, t, J-7.3Hx), 3.69<2H, q, J-7Hx) , 4.40<4H, 
s), 4.63 (4H, s), 6.68<2H, d, J-8.5H2), 6.99<2H, d, 
J-8.5H*), 7.12(4H, d, J«8Hx). 7 .20-7 .30 (12H, a), 
7.32(4H, t, J-8Hx) 

IR spectrum V(liq) cm' 1 : 3344, 1322 
Mass spectrum m/x: 673 {M* ) 



Reference Example 55 

4 - [ 2 - [ ( 2 -N-metbylbenzylamino-3 -ni troguinplin-4 -yl ) amino ] ethyl ] 
benzenesulfonamide 

After dissolving 2.41 g of 4- [2- [ (2-chloro-3-nitroquinolin- 
4 -yl) amino] ethyl] benzenesulfonamide in 7.6 ml of N- 
me thy lbenzyl amine, the solution was stirred at 100°C for one hour. 
After cooling the reaction mixture to room temperature, 5% 
hydrochloric acid was added and extraction was performed with 
methylene chloride. After washing the extract first with water 
and then with saturated saline and dewatering, the solvent was 
distilled off under reduced pressure. The residue was purified 
by column chromatography [silica gel, methylene chloride/ethanol 
(50:1-40:1)] to obtain 2.34 g of reddish orange crystals. 
Recrystallization from methanol yielded reddish orange crystals 
with a melting point of 156 . 0-157 . 5°C. 
Elemental analysis: C a5 H^I,O a S 
Calculated: C, 65.05; H, 5.90; N, 15.17 
Found: C, 64.81; H, 5.91; N, 14.90 

Reference Example 56 

4- [2-[ (3-amino-2-chloroquinolin-4-yl) amino] ethyl] benzamide 

After dissolving 2.05 g of nickel chloride • 61^0 in 32 ml of 
methanol and adding 1.18 g of sodium borohydride at room 
temperature, an N,N-dimethylf ormamide solution containing 6.41 g 
of 4-[2-[ (2-chloro-3-nitroquinolin-4-yl) amino] ethyl] benzamide 
was added. Next, 0.65 g of sodium borohydride was gradually 
added. After filtering off the insoluble portion, the solvent 
was distilled off under reduced pressure and a mixed solution of 
water, ethyl acetate and methanol was added to the obtained 
residue prior to extraction. After washing the organic layer 
with saturated saline and dewatering, the solvent was distilled 
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off under reduced pressure. The residue was purified by column 
chromatography Isilica gel. methylene chloride/methanol (30:1- 
10:1)] to obtain 2.88 g of light brown crystals. 
Recrystallization from ethanol yielded light yellow crystals 
with a melting point of 220. 0-220. 5°C. 
Elemental analysis: CnH^ClN.O 
Calculated: C, 63.44; H, 5.03; N, 16.44 
Found: C, 63.28; H, 4.93; N, 16.24 

The compounds for Reference Examples 57-94 listed in Tables 
13 to 25 were obtained by the same method as Reference Example 
56. 
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Table 13 



OCC 





R* 


Properties 
(recrystallixation 
solvent) 


Elemental analysis 


Ref. 
Ex.57 


CQNBMe 


light green crystals 
(BtOH) 
mo: 148. 0-150. 0*C 


C^CIN.O 
Calc: C64.31; H,5.40; H,15.79 
Pound: C64.39; H,5.41; N,15.97 


Ref . 
Ex.58 


OH 


faint brown crystals 
(AcOEt) 
mp: 218. 0-220. 0°C 


C^.ClK/) 
Calc: C65.07; H,5.14; N,13.39 
Found: C, 65.04; H,4.93; N,13.29 


Ref. 
Ex. 59 


CO,Et 


faint brown needle- 
like crystals 
<iso-Fr s O) 
mp: 113. 0-115. 0»C 


CJH^ClNjO. 
Calc: C64.95; H,5.45; N,11.36 
Found: C65.09; H,5.41; N,11.40 


Ref. 
Ex. 60 


% 


light green crystals 
(BtOH) 
mp: 113. 0-115. 0*C 


C ^0121,0, 
Calc: C65.71; H,5.78; N,10.95 
Found: C,65.61; H,5.82; N,10.95 


Ref. 
Ex. 61 




brown needle- lixe 
crystals 
(HeOB) 
rap: 202. 5-204. 0°C 


C 1T H, t ClN 4 0S 
Calc: C54.18; H/4.55; N,14.87 
Found: C,54.U; H,4.47; N,15.07 


Ref. 
Ex. 62 


HHMs 


light brown crystals 
(AcOEt-n-Hexane) 
rap: 125. 5-126. 5°C 


C.A,C1N ( 0,S 
Calc: C55.31; H,4.90; N,14.33 
Found: C, 55.14; H,4.81; N,14.09 


Ref. 
Ex. 63 


NBTa 


colorless crystals 

Uso-PrOH) 
rap: 142. 0-142. 5*C 


Calc: C, 61.73; H,4.$6; N,12.00 
Found: C, 61.61; H,4.84; N,11.82 


Ref. 
Ex. 64 


NHAc 


light yellov~prism 
crystals 

(CHjCl,) 
mp: 161. 5-163. 5*C ! 


C JL C1N 0 
Calc: C, 64.31; H,5.*40; N,15.79 
Found: C, 64.12; H,5.24; N,15.65 
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Tabl. 14 



Ref, 


T i? 


Properties 
(recrystallizetion 
solvent} 


I Elemental analysis 


Ex.65 
Ref. 




light brown crystals 

(EMF-HjO) 
mp: 2 01. 5-202. SV 


Calc : C,53.61; H,5.i6; N,14.71 
Pound: C53.67; H,5.46; N,14.72 


Ex.66 
Ref. 


nhac 


colorless crystals 

(Benzene) 
TO: 134. 0-134. 3«C 


C lf H„ClN 0 
Calc: C63.59; H,6.46? H, 15.61 
Pound; C63.B7; H,6.50; M,15.30 


Ex.67 
Ref. 


NMeAc 


brown needle-like 
crystals 
(AcOBt) 
np: 156.0-1S8.0V 


C^CIN.O 
Calc.: C64.42; H,6.76; N,15.03 
Pound: C64.38; H,6.75; N,14.93 


Ex.68 


CHHeNHAc 


colorless crystals 
(CH,Cl,-n-Hexsne) 
pp.- 132. 0-134. 0*c [ 


C^CIN.O 
Calc.: C65.19; H,7.03; N,14.48 
Pound: C, 65.08.? H,7.15? N.14.40 



Table 15 



Ref. 


R" 


r' 


Properties 
(recrystallization^ 
solvent} 


Elemental analysis 


Ex.69 


m-SOjNH, 


B 


greenish brown 
crystals 

(CHjCN) 
mp: 158. 0-160. 0°c 


C^ClN^S-l/SH,© 
Calc: C53.86; H,4.59; N,14.78 
Pound: C53.78; H,4.34; N,14.67 


Ref. 
Ex.70 

Ref. 


P-SOjNH, 


Me 


light brown 
crystals 
(EtOH) 
np: 201.0-202.0^ 


C„H„ClN.O.S 
Calc: C55.31; H,4.90; N.14.33 
Found: C55.32; H,4.96; N,14.11 


Ex.71 


p-SO,NH, 


GMe 


light brown 
crystals 
(EtOH) 
wp: 196. 5-198. 0»C 


C lf H„ClN 4 0,S 
Calc: C,53.13; H,4.71; N.13.77 
Found: C53.15; H,4.71; N,13.87 
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Tmhlm 16 





Properties 
(r ©crystallite tian 
solvent J 


Elemental analysis 


Ref. 
Ex.72 


light brown crystal* 
(AcOBt) 
mp: 176.0-177 .O^C 


C.A.CXN.O.S, 
Calc: C.47.05; H,3.95; N,14.63 
Pound: C47.03? H,3.89; K, 14.41 



Table 17 





n 


Properties 
( r ecrys tallixa tian 
solvent) 


Elemental analysis 


Ref . 
Ex.73 


1 


light yellowish brown 
needle-like crystals 
(BtOH) 
mp: 202. 0-203. 0*C 


CA.C1HAS 
Calc: C.52.96; H,4.17; N,15.44 
Pound: C52.88; H,4.29; N,15.19 


Ref. 
Ex.74 


3 


light green needle- 
like crystals 
(MeOR) 
mp: 163. 0-166 ._0*C 


Calc: C,55.31; H,4.90; N, 14.33 
Pound: C, 55.21; H,4.99; N, 14 .09 



Table 18 






Properties 
(recrystallization 
solvent) 


Elemental analysis 


Ref. 
Ex. 75 


light yellow crystals 
(AcOBt) 
mp: 182. 0-183. 0*C 


Calc: C65.05; H,5.90j N,15.17 
Pound: C, 64.81; H,5.91; N,14.90 



- 53 - 



Table 19 





Proper ties 
(recryatallization 
solvent; 


Elemental analysis 


Ref. 
Ex. 76 


gray crystals 
{EMP-HjO) 
°P? 208. 0-210. 0«e 


Calc.: C. 68.28; H,^.30; H,13.27 
Found: 0,68.30; H.6.30; N,13.2S 



Table 20 




Ref . 
Ex.77 


R* 

SOjNHMe 


Properties 

ffreen liquid | 

NMR spectrum 6 (DMSO-d,) ppm: 2.38(3H, d, 
■ 5 ' H f ) ; a 4 3 1 l2a ; fc ' 3.50(2H, 
t \ ?? Z) ' 4 - 93 < 2H - S.27(1H, 
5 , «7]2* , \ 7 " 24(1H ' q ' J =5.5Hz), 7.35- 
1a J 4 ?'*"*' 7 ' 65 < 21 *' d, J-8.5HZ). 7.66(1H, 

*suS; s £S!- 7 * 90UH ' dd ' J - 8 - 5 - 

IR spectrum V(liq) cm" 1 : 3360, 1360, 1184 
Mass spectrum m/z : 390, 392C3-1. m*) 


Ref. 
Ex.78 


SOjNHEt 


greaT liquid 1 L - 

NMR spectrum S (DMSO-d,) ppm: 0.95(3H, t, 
J-7.5HZ), 2.70^2.80(2H, m) , 2.95(2H, t 

£ :?"*i'e2;?£ (2H ' q - j37 - 5H *>- 4.90(2^, 

br-s), 5.25<1H, t, J=7.5Hz), 7.30-7.45<5H 
a). 7.60-7.80(3H, m) , 7 . 80-7 . 90 (IH, m) 
IR spectrum V(liq) cm 1 : 3352, 1386, 1184 
Mass spectrum m/z: 404. 406(3*1 M*» 


Ref. 
Ex.79 


S0,NH-n-Pr 


green liquid ' f ' 

NMR spectrum S (DMSO-d,) ppm: 0.80(3H, t 

JmV ?Ll m2Sm ' sextct ' J=7Hz), 2.65(2H, 
q, J»7Hz), 2.90(2H, t, J-7.5Hz), 3.50 2H 
Q J»7.5Hz). 4.95(2H, br-s). 5 25C1H, t 
J T ? •?**), 7. 35-7. 45(5H, m) , 7 .65-777u (3H, 
m), 7.85-7.95(lH, m) ' 

IR spectrum V(li ? ) cm'': 3352. 1380, 1160 


Ref. 
Ex.80 


SOjNMe, 


deep green liquid 

NMR spectrum & (DMSO-d,) ppm: 2.57{6H, s) , 

^ J " 7 Hr)* 3.53(2H. q, J=7Hz), 
I'll h r 8) ' 5 - 29 <^ t. J»7Hz), 7 35- 
7.45(2H, m), 7.44(2H, d, J*8.5Hz), 7 59(2H 
d, J-8.5HZ), 7.66(1H, dd, J. B . lflz), ' 
7.90(1H, dd, J-8, 1Hz) 

IR spectrum V(liq) cm' 1 : 3360, 1338, 1186 
Mass spectrum m/z: 404. 406(3:1. M*) 






dark green liquid 

NMR spectrum S (DMSO-d.) ppm: 2.83 (2H, t. 
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J-7.5H*), 3.45C2H, q, J-7.5H*), 4.45<2H, d. 


Ref . 


CH.OH 


J-5.5H2), 4.90(2H, »), 4.96(1H. t. 


Ex. 81 


J-5.5HI), 5.24<1H, t, J-7.5H*), 7.16(2H, d. 






J-8Hz), 7.21(2H, d, J-HHz) , 7 .35-7 .43 (2H, 






m), 7.6B(1H, dd. J«8.3,2Hx), 7.97<1H. dd. 






J-8.3,2Hs) 






IK mvctrvm V(liq) cm' 1 : 3352 






Haao sp«ctzun n/z: 327, 329(3:1, if) 
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Table 21 



ccc 



Ref . 
Ex.82 


R" 
NBn, 


HMR spectrum S (CDC1.) ppm: 2.82I2H, t, 

' 3- 44 ' 2H ' 1- J=6.5Hz). 3.76I1H, t 

IR spectrum V(liq) cm' 1 : 3440, 3356 
Mass spectrum m/t: 452, 494(3-1 m'i 


Ref. 
Ex.83 


CHMeNHAc 


NMR spectrum * (DMSO-d.) ppm: 1.30(3H, d, 
EZ'5 1 ' H 2(3H ' s >' 2.81(2H, t, 
4.85(1H, q, J-7.5Hz), 4.90(2H, s) , 5.24(1H 

^ H ?ir\ 7 '2 5 " 7 - 50(2H ' m) ' 7 -«7(lH, dd, 
7 .90-8.00(1H, m), 8.07UH, d, 

IR spectrum V(liq) cm* 1 : 3336, 1656 
Mass spectrum m/zt 382 (M*) 


Ref. 
Ex.84 


NMeAc 

- 


colorless liquid " " " " 

NMR spectrum S (DHSO-d.) ppm: 1.74 (3H, s) , 
2.87(2H, t, J-7Hz), 3.11{3H, s) , 3.50(2H 
q, J-7Hr>, 4.90C2H, br-s), 5.26 1H t 
J=7Hr), 7.15 (2H, d, J=8.5Hz), 7 24 (2H d 

J=8.5,lHz). 7.92(1H, dd, J=8.5, 1Hz) 
IR spectrum V(liq) on* 1 : 3344, 1646 
Mass spectrum m/z; 368 (M*) 



i 
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Table 23 



etc 





R* 


Properties 


Ref. 
Ex.85 


CH,OH 


brown liquid 

NHR spectrum * (EMSO-d,) ppm': 1. 60-1.75 {iH, m) , 
2.44 (2H, t, J«6Hz), 2.58 (2H, t, J-6H2), 
2.72<2H, t, J-7.5HZ), 3.28(2H, td, J-7.5, 
6Bz) r 4.36(2H, br-s) , 4.4K1H, t, J-6H2), 
4.45(2H, d, J»6Hz), 4.96(1H, t, J»6Hz), 
7.13 (2H, d, J-8.5HZ), 7.2K2H, d, J-8.5Hz) 

±R spectrum V(liq) cm : 3352 

Mass spectrum m/z: 331, 333(3:1, K*) 


Ref. 
Ex.86 


NBMfl 


light brown liquid 

NMR spectrum 9 (MSO-d,) ppm: 1 . 60-1.75 (4H, m) , 
2.4K2H, t, J-6Hz), 2.57(2H, t. J-6H2), 
2.70(2H, t, J-7Hz), 2.92{3H, s), 3.28<2H, q, 
J-7H2), 4.36(2H, br-s), 4.40{1H, t, J-7Hz), 
7.11(2H, d, J-8.5Hz), 7.14(2H, d, J«8.5Hz), 
9.46(1H, br-s) 

IR spectrum V(liq) cm -1 : 3356, 3264, 1336, 1154 
Mass spectrum m/z: 394. 396(3:1. If) 


Ref. 
Ex.87 


NMaBn 


brown liquid 

NMR spectrum & (CDCl,) ppm: 1.60-1.80<4H, m) , 
2.20-2.35(2H, m) , 2 .65-2 . 80 (4H, m) , 3.02(3H, 
s), 3.20-3.40C3H, m) , 3.52(2H, br-a), 4.52(2R, 
8), 6.70(2H f d, J«8.5Hz), 7.05 (2H, d, 
J-8.5HZ), 7.15-7.40(5H, m) , 7.2K2H, d, 
J-7.5HZ), 7.20-7.30(lH, m) , 7.31(2H, t, 
J»7.5Hz) 

IR spectrum V(liq) cm' 1 : 3356 

Mass spectrum m/z: 420. 422(3:1. M*) 
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Re£. 
Ex. 88 



Ref . 
Ex.89 



p-SOjNH, 



CI 



light gr.cn liquid 

NMR spectrum S (DMSO-dJ ppm: 3.32f2H t 
J-SHz), 3.52(2H, td, J»8^7Hzi; 4 9 4?2H br 
5-22 {iH t, J-7Hz), 7.35^7.45 7H m? ?'49yiS ) ' 
td, J«f,lHx>, 7.67(1H, dd, J-8,lk? ' 7 88(1^' 
dd, J«8,1HZ), 7.95-8.00(lH, m) 7 .«"M1H, 

IR spectrum V dig) cm 1 : 3428, 3330, 1180 
Mass spectrum m/z: 376, 378(3:1, M*) 



reddish tor own crystals ™ • 

Mm fPectiwn *<0KSO-d.) ppm: 2.9K2H, t. 
** 7 -5H*)» 3.«(2H, td, J-7.5.6.5HX), 5 0Bf2H 

7«!» J*'/? 9 ' 2 - 5Hz) ' 7 -«(2H, d, J»8.sAz), 
a'o? JS' 1 J " 9H *>< '-73t2H. -d, J»8 . SHz ) , 
8.01(1H, d, J»2.5Hz) 

S,! P ^ tI T Vai9, CO "' : 3444 < « 72 ' "30, 1160 
nasa spectrum m/z: 4in , 412. 4l«(9- S: i. m 
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Table 24 

OX 





R* 




Ref. 
Ex.90 


CBMeOR 


yellowish brown liquid 

NMR spectrum *<CDC1,) ppm: 1.50(3H, d, J-6Rz) . 
U75(1H, br-e), 2.92{2H, t, J«7Hz), 3.46(2H, 
t, J«7Hx), 3.30(1H, br-s) , 4.00 (2H, br-s) , 
4.50(4H, ■ ), 4.90<1H, q, J-6H2) , 7.15- 
7.40U7H, m), 7.77(1H, d, J»7.5Hz) 

IR spectrum V(liq) cm" 1 : 3416 
Maes soectrum ra/z: 502 (M*) 


Ref. 
Ex.91 


NMeAc 


brown liquid ] 
NMR spectrum * (CDC1,) ppm: 1.86<3H, br-e), 
2.94(2H, t, J-7Hz), 3.25(3H, br-a), 3.48(2H, 
td, J-7,5.5Hz), 3.60(1H, t f J»5.5Hzj, 4.0K2H, 
br-e), 4.5K4H, a), 7.12(2H, d, J-8Hz), 7.18- 
7.42U5H, m), 7.79<1H, d, J»8.5Hz) 

IR apectrum V(liq) cm* 1 : 3420, 3370, 1660 
Mass spectrum m/r: 529 (M*) 


Ref. 
Ex.92 


NHAc 


brown liquid 

NMR spectrum S (CDCl,) ppm: 2.17 (3H, a), 
2.88<2H, t, J-6.5HZ), 3.44(2H, t, J-6.5Hz), 
3.57'IH, br-s), 4.00(2H, br-s), 4.50C4H, a), 
7.13<1H, br-s), 7.15-7.30(13H, m) , 7.36{1H, t, 
J-7.5Hz), 7.40-7.45(3H, m) , 7.78(1H, d, 
J-8.5H2) 

IR spectrum V'liq) cm* 1 : 3324, 1670 
Mass spectrum m/z: 515 (M*) 
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Table 25 



4j 




NH3 





R 1 


n 


brown liquid — ~ — 


Ref . 
Ex.93 


NHAc 


2 


spectrum * (CDC1,) ppm: 1.60-1.80 <4H, m) 
m> 2 20 - 2 - 3 5(2H, m> , 2.65-2.7^,' 
»K 2.73(2H, t, J-6.5H2), 3.34(2H t 

2' 2' J " 8HX) ' 7 - 15 ^.33(10H, m) 
'.41(2H, d, J*8Hz) 

1R epectxym V(liq) cm': 3412, 3320. 1668 
Maag BDiPtnm m / T . 519 on 








green liquid ~ 


Ref. 
Ex.94 


NBn, 


1 


NMR Wctrum *(CEC1,> ppm: 2.02(2H, quintet, 
J-f.5Hx), 2.62C2H, t, J-6.5Hz), 2 83{2H t 

J=*8.5Hz), 6.85<2H, d. J*8.5Hz). 7.15C2H t 

£?:£)• 7 - 20 - 7 - 3o(i4H ' »>< 7.32ii5! 2 t: t# 

IR epectrum V{liq) cm* 1 : 3384 
Mas? spectrum m/* : 643 (M*J 



Reference Example 95 

4-[2-(4-chloro-lH-imidazot4,5-c]quinolin-l-yl) e thyl]benzamide 
Upon adding 10 ml of ethyl orthoformate to 2.45 g of 4- [2- 

f < 3 -^i«o-2-chloroquinolin-4-yl)emino]ethyl]ben2amide, the 
mixture was stirred at 80-120'C for 5 hours. After addition of 
n-hexane at room temperature, the precipitated crystals were 
filtered off and washed with isopropyl ether to obtain 2.29 g of 
light brown crystals. Recrystallization from acetonitrile 

yielded colorless crystals with a melting point of 287 .0-288. O'C. 

Elemental analysis: C„H 15 C1N 4 0 

Calculated: C, 65.05; H, 4.31; N, 15.97 

Found: C, 64.80; H, 4.08; N, 16.15 

The compounds for Reference Examples 96-147 listed in Tables 

26 to 34 were obtained by the same method as Reference Example 

95. 
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R* 


R L 


Properties 
(recrystallixation 
solvent} 


Elemental analysis 


Ref . 
Ex.96 


CONHHe 


E 


light brown 
crystals 
(EtOH) 
mp: 220. 0-222. 0*C 


' C„H„C1N 4 0 
Calc: C65.84; H,4.70; N,15.36 
Found: C65.66; H,4.76; N,15.07 


Ref. 
Ex.97 


OH 


H 


light brown 
crystals 
(DMF-HjO) 
mp: 231. 0-232. 0 9 C 


c 4 A«ciw.o 

Calc: C, 66.77; H.4.36; N,12.98 
Pound: C67.04; H,4.06; N,13.07 


| Ref. 
Ex.98 


C0,Et 


H 


light brown 
crystals 
(iso-PrOH) 
mp: 128. 0-129. 0°C 


C J1 H U C1N,0 
Calc: C66.40; H,4.*78; N,11.06 
Found: C, 66.50; H,4.57; N,11.05 


Ref. 
Ex.99 




H 


colorless crystals 

(EtOH) 
mp: 165. 5-167. 3*C 


:P^,C1N0, 

Calc: C, 67.09; H,5.12; N, 10.67 
Pound: C, 67.13; H.5.08; N, 10.72 


Ref. 
Ex.100 


SOjNHEt 


B 


light green 
crystals 
(EtOH) 
mp: 205. 0-206. 5*C 


C^H, t ClN,0,S 
Calc: C57.90; H,4.62; N,13.50 
Pound: C, 58.18; H.4.59; N,13.53 


Ref. 
Ex.101 


SOjm-n-Pr 


H 


light yellow plate 
crystals 
(MeOH) 
mp: 231. 5-234. 5*C 


C,H„ClN,0 a S 
Calc: C58.80; H.4.93; N,13.06 
Pound: C58.68; H,4.71; N.12.92 


Ref. 
Ex.102 


so^, 


B 


light yellow 
crystals 

<CH,CN) 
mp: 233. 5-235. 0°C 


C If H„ClN,0,S 
Calc: C,57.90; H.4.62; N,13.50 
Pound: C57.71; H,4.33; N,13.26 


Ref. 
Ex.103 


SOjNH, 


H 


light yellowish 
brown crystals 
(EMF-H,0) ' 
mp: 265. 0-266. 5°C 


C M H li Clll - 0 1 S 
Calc: C f 55.89; H,3.91; N,14.48 
Pound: C.55.72; H.3.73; N,14.52 


Ref. 
Ex.104 


SO ] NHMe 


H 


yellow crystals 
<DHF-H,0) 
mp: 216. 5-217. 5"C 


C lf H„ClN # 0,S 
Calc: C56.93; H,4.27; N,13.98 
Found: C56.79; H,4.43; N,13.80 
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Table 27 




Ref. 
Ex.110 



Ref. 
Ex.111 



Ref. 
Ex.112 



Ref. 
Ex.113 



Ref. 
Ex.114 



Ref. 
Ex.115 



CHjOH 
CH,OH 



NHMs 



NHMs 



NHMs 



NHMs 



n-Bu 



Me 



Et 



n-Pr 



n-Bu 



light brown crystals 
(BtOR) 
191. 0-193. n«n 
light yellow crystals" 
(AcOBt ) 
wp: 177.5 - 



— - - - - * ' w . J \- 

colorless prism 
crystals 
(EtOH) 
mp: 218. 5-220. 0»C 



— - ^ — » w -»*v/ . V i. 

light brown crystals 
(BtOR) 
mp: 249. 0-250. 0°r 



light brown prism 
crystals 
(EtOH) 
_mp ; 24Q.Q-240.5»C 



colorless crystals 

(MeOH) 
inp; 221. 5-224. Q»c 



ght yellow crystals 

(MeOH) 
mp: 199.5-200 <;«r 



C 1| R 1 C1N,0 
Calc: CSl.iV; H,4.77; 
Pound: C.6 7.58; H,4.5 8; 

C 70.151 H,6.14; 
C,70.16; H,6.03; 



Calc. : 
Found: 



N, 12.44 
N.12.27 

N, 10.67 
N, 10.61 



Calc . : 
Found: 



C ir H n ClN t O,S 
C,56.93; H,4.27; 
C,56.95; H,4.26; 



N,13.98 
N,13.77 



C^.CIN.O^ 
Calc: C57.90; H,4.62; N,13.50 
Found: C,57.96: H.4.74: N,13.21 



Calc: C58.80; H,4'.93; N,13.06 
Found: C, 58.67; H,4.84; N, 12 94 



C^JL.ClN.O.S 
Calc: C59.65; H,5.23; 
Found: C59.65; H.5.15; 



N,12.65 
N,12.63 



C^CIN.O^S 
Calc: C60.45; H,5.51; N,12.26 
Found: C, 60.45; H,5.44; N, 12.20 
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Table 28 






R* 


R E 


Proper ties 
( recrystallixation 
solvent J 


Elemental analysis 


Ref . 
Ex. 116 


NHTs 


H 


light yellow needle- 
like crystals 
(EMF-HjO) 
mp: 246. 5-247. 0 # C 


C^CIN^S 1 
Calc: C. 62.95; B\4.44; N,11.75 
Found: C,62.79; H,4.36; N, 12.03 


Ref. 
Ex. 117 


KHAC 


H 


colorless crystals 

(EtOH) 
mp: 276. 0-277. O'C 


C^ T C1N,0 
Calc: C,65.84; H,4.70; N,15.36 
Found: C, 65.66; H,4.76; N,15.09 


Ref. 
Ex.118 


NHAc 


Me 


faint yellow needle- 
like crystals 
(MeOR) 
no: 250. 0-251. 0°C 


Calc: C, 66.58; H,5.05; N,14.79 
Found: C, 66.46; H,5.03; N,14.80 


Ref. 
Ex.119 


NHAc 


Bt 


yellowish orange 
crystals 
< AcOEt ) 
mo: 215. 0-215. 5°C 


CzA^lN.O 
Calc: C67.26; H,5.39; N, 14 .26 
Found: C.67.44; H,5.41; N,14.22 


Ref. 
Ex.120 


NHAC 


n-Bu 


light brown crystals 
(MeOH) 
rap: 220. 0-220. 5°C 


Calc: C68.48; H.5.99; N,13.31 
Found: C,68.47; H,6.00; N,13.58 


Ret . 
Ex.121 


NMeAc 


H 


colorless needle-like 
crystals 
(EtOH) 
mp: 137.0-137.5°C 


C,H„C1N 4 0 
Calc: C, 66.58; H.5.05; N,14.79 
Found: C,66.50; H,4.96; N.14.77 


Ref. 
Ex.122 


NMeAc 


Me 


colorless crystals 

tiBo-PrOH) 
rap: 248. 5-249, 0 9 C 


C^.CIN.O 
Calc: C, 67.26; H,5.39; N,14.26 
Found: C, 67.30; H,5.42; N,14.24 


Ref. 
Ex.123 


NMeAc 


Et 


faint brown prism 
crystals 
(THF) 
mp: 233. 0-234. 5°C 


C^CIN.O 
Calc: C67.89; H,5.70; N,13.77 
Found: C,68.06; H,5.58; N,13.94 


Ref. 
Ex.124 


NMeAc 


n-Bu 


colorless crystals 

(ACOEt-iso-Pr,0) 
mp: 175. 5-176. 0°C 


C„H„C1N 4 0 
Calc: C, 69.03; H,6.26; N,12.88 
Found: C. 69.07; H,6.22; N,12.85 


Ref. 
Ex.125 


NBn, 


n-Bu 


colorless crystals 

(AcOEt ) 
mp: 151. 5-152. 5*C 


c,A,cin 4 

Calc: C77.33; H,6.31; N,10.02 
Found: C, 77.42; H,6.29; N,10.11 


Ref. 
Ex.126 


CHMeNHAc 


Et 


light yellow crystals 
(AcOEt) 
mp: 188. 5-190. 5°C 


C^CIN.O 
Calc: C, 68.48; H,5.99; N,13.31 
Found: C, 68.27; H,6.11; N,13.21 
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Table 29 



OX 



Ref. 
Ex.128 



Ref. 
Ex.129 



Ref. 
Ex.130 



Ref. 
Ex.131 

Ref" 
Ex.132 



Ref. 
Ex.133 



Ref. 
Ex.134 



SO^H, 



NHMs 



NHMs 



NHMs 



NHAc 



NHAc 



NHAc 



Ref. 
Ex.135 



NHAc 
NMeAc 



Ref. 
Ex.136 

Ref" 
Ex.137 



Ex.138 



NMeAc 
NMeAc 

NMeAc 



Me 



n-Bu 



Me 



Et 



n-Bu 



Properties 

( recrys tallization 

solvent^ 

light yellowish brown 
crystals 
(DMF-HjO) 
mp: 247 .5-249. ST 
colorless crystals 



(iso-PrOH) 
mp: 202.0-204. 



colorless prism 
crystals 
(EtOH) 

247. 0-248. 0°C 

colorless needle-like 
crystals 
(AcOEt) 
, . 164. 0-165. n°r 
colorless crystals 
(MeOH) 
_ 247.0-249 n»r 
colorless needle-like 
crystals 

(EtOH) 
249. 0-250. 0»c 



Elemental analysis 



Calc.: 
Found: 



CaAiClNLOLS 
^'55.31; H,4.90; H, 14.33 
C,55.Q3; H,4.76; N,14.40 



C^ClNOS 
Calc : C,56.36; h/s!^; n, 
Found: C, 56.51 



.13.84 
5.41; N, 13.57 



SounV r'lllV H/5:53; N ' 13 "^ 
Found: C57.34; H,5.72; N,13.16 



- ~ ~ ~ — — w . W \. 

colorless crystals 

(AcOEt) 
mp: 202. 0-202. 5°C 



colorless crystals 

(AcOEt) 
mp: 192.0-193 .0°C 



Me 
Et 



light brown crystals 
(iso-PrOH) ' 
mp: 191. 5-192. 5°r 



^ — — : . j u 

colorless crystals 

(EtOH) 
mp: 229. 0-230. 0 B C 
colorless needle-like 
crystals 

(THF) 
217. 5-218. 5°C 
colorless crystals 
( AcOEt- iso-Pr,0) 
147. 0-148. 0 e C 



Calc 
Found: 



Calc. 
Found : 

Calc. : 
Found: 



£,59.92; H,6.34; N,12.15 
C,59.70; H,6.22; N,11.95 

C^CIN.O 
C,64.95; H,6.00; N.15.15 
C , 65.14; H,5.72; N.15.23 

C H^Cl^O 
C,65.87; H,6.05; N,14.63 
C,65.82; H,6.05; N,14.61 



C„H„ClNp 
Calc : C66.57; H,6.35; N,14.12 
Found: C, 66.32; H,6.24r N, 14 . 04 



C lt H„CiN^ 
Calc.: C, 67.83; H,6.88; N,13.18 
Found: C, 67.89; H f 7.02; N, 12 93 



C n H„ClN 4 0 
Calc: C65.87; H,6.05; 
Found: 0,66.07; H,6.02; 



N, 14.63 
N,14.61 



Calc. 
Found : 

Calc . : 
Found: 



Calc. 



C^CIN.O 
C,66.57; H,6.35; 
0 ^66.40; H,6.3 5; 

C^H^Cl^O 
C,67.22; H,6.62; 
C,67.17; H,6.62; 

C..H..C1NO 



N, 14; 
N, 14 . 

N, 13 
N, 13 



12 
11 

63 
68 



,68.40 



H,7.12; N,12.76 



Found: C68.52; H,7.17: N, 12 



77 
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R* 




Properties 
( r ecrys tallization 
solvent) 


Elemental analysis 


Ref. 
EX.139 


CHMeNHAc 


H 


colorless crystals 

(AcOEt) 
mp: 192.5-193.5*0 


Calc: C, 66.57; H.6.35; N,14.12 
Found: C.66.63; H,6.47; N,14.29 



Table 31 






R 1 


R 1 


Properties 
( recrys tallization 
solvent) 


Elemental analysis j 


Ref. 
Ex.140 


m-SOjNH, 


H 


brown crystals 
(EMF-HjO) 
mp: 261. 0-262. 5*C 


C^Cll^S-l/^O 
Calc: C, 55.24; H.3.99; N,14.32 
Found: C, 55.06; H,3.71; N,14.44 


Ref . 
Ex.141 


v-sojm, 


Me 


light brown crystals 
(CH,CN) 
mp: 276. 5-278. 0 # C 


Calc: C, 56.93; H.4.27; N,13.98 
Found: C, 56.66; H.4.11; N,13.81 


Ref. 
Ex.142 


p-scyjH, 


OMe 


light brown crystals 
(CH,CN) 
mp: 266. 5-268. 0*C 


Calc: C, 54.74; H,4.U; N,13.44 
Found: C, 54.47; H,3.96; N,13.29 


Ref. 
Ex.143 


p-SCyJH, 


CI 


light brown crystals 
(CH,CN) 
mp: 263. 0-264. 0°C 


C |t H C1,N.0,S 
Calc: C, 51.32; H,3.35; N,13*30 
Found: C, 51.13; H,3.16; N.13.07 



Table 32 



HaNCXjS' 






Properties 
( recrys tallization 
solvent) 


Elemental analysis 


Ref. 
Ex.144 


light brown crystals 
(CH,CN) 
mp: 238. 5-239. 5°C 


Calc: C,48.91; H,3.34; N, 14 .26 
Found: C.49.08; H,3.23; N,14.53 
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Table 33 




Ref. 


n 


Properties 
( r eery s talli z a tion 
solvent] 


fixementel analysis 


Ex.145 
Ref. 


1 


colorless needle-like " 
crystals 
(EtOH) 
nor 2 60. 0-261. 0»c 


Calc: C54.77; H,3.51; N 15 03 
Found: C54.73; ^3.48,: N ' 14 1 84 


Ex.146 


3 


colorless crystals 
(DMF-HjO) 
"P: 183. 5-184. 0*c 


Calc : C56J3 1 ; H,V.27; N,13.98 
Found: C56.65; H,4.2 5 ; wgsjl^ 



Table 34 



Ref. 
Ex.147 



Proper tie 



colorless crystals 

"i 3436 



IR spectrum V(lig) 



Reference Example 148 

4-r2-(4-chl 0 ro-2- me thy^^ 

(l-ethoxy e thylidene)b e n 2 enesulfona m ide 

Upon adding 9.4 ml of ethyl orthof ornate to 2.34 g of'4- t2 . 

m-an.ano-Z-chloroguinolin^-yDaminoJethyl] bepzenesulfonamide 

the mixture was stirred at 140'C overnight. After cooling the 
reason solution, n-hexane was added for decantation, and then 
the resxdue was purified by column chromatography [silica gel 
ethyl acetate/n-hexane (1:1-4:1, ]. This was crystallized from a 
mixed solution of ethyl acetate and n-hexane to obtain 1.67 g of 
crystals. Recrystallization from ethyl acetate yielded yellow 
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needle-like crystals with a melting point of 151, 0-152. 0°C. 
Elemental analysis: C^H^ClN^S 
Calculated: C, 58.65; H, 4.92; N, 11.90 
Found: C, 58.59; H, 4.70; N, 11.71 

The compounds for Reference Examples 149-152 listed in 
Tables 35 and 36 were obtained by the same method as Reference 
Example 148. 
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Table 35 




Ref . 


R w 


R" 


Properties 
< "crystallization 
solvent) 




Ex.149 
Ref. 


Et 


Et 


Aagnt yellowish brown 
crystals 
(EMF) 

^"P: 177. 0-178. Q*C 


cecums ■ 

Calc.: C,60?17!- H,5.45- N 11 91 
Pound: c. 60.02; H, 5 .46; J.'S.-g 


Ex.150 
Ref. 


n-Pr 


n-Pr 


yellow needle-like 
crystals 
Uso-PrOH) 
U7.0-117 s«r 


Found: C61.41; h^SO,' SlSlu 


Ex.151 


n-Bu 


n-Bu 


yellowish brown 
crystals 
(AcOEt-n-Hex) 
_ nip: 99. 0-100. 5 V 


Spinas 

Calc : c, 62.74; H ,V.3 5; N, 10 09 
Found: Cf 62.58; H,6.41;' m.lQ.S 



Table 36 




8.55 (1H, m)' t 8.65<1H,' sT 
IR spectrum V{ licj) cm' 1 : 1366, 1162 
Mass spectrum m/z. aa 2 . 444f3 ,t , mm 



Reference Example 153 

vn l \"H\^ l0r °' 2 ' ethyl " 1H ' i ^ da20[4 ' 5 - c ^ in0l --i- 

yl) ethyl] benzyl propionate 

After dissolving 3.00 g of 4- [2- [ (3-amino-2-chloro- 
quxnolxn^-yDaminoJethylJbenzyl alcohol in 75 nd of toluene, 
t'JL ! chloride was added. After stirring at room 

temperature for 3 hours, 0.17 g of p-toluenesulfonic acid-lILO 
was adde d and reflux was carried out for 6 hours, after which 
the reaction mxxture was concentrated under reduced pressure, 
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the residue was dissolved in methylene chloride, and the mixture 
was washed first with 10% ammonia water, water and then 
saturated saline. After dewatering the methylene chloride layer, 
the solvent was distilled off under reduced pressure. The 
residue was purified by column chromatography [silica gel, 
methylene chloride/methanol (50:1)] to obtain 1.70 g of light 
brown crystals. Recrystallization from isopropyl alcohol 
yielded light brown crystals with a melting point of 144.0- 
145. 5°C. 

Elemental analysis: C^H^ClNjO, 
Calculated: C, 68.32; H, 5.73; N, 9.96 
Found: C, 68.32; H, 5.74; N, 9.98 

The compounds for Reference Examples 154-156 listed in 
Tables 37 and 38 were obtained by the same method as Reference 
Example 153 . 
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Table 37 



Ref. 
Ex.154 

ReF 
Ex.155 



He 



Et 



Me 



Et 



Properties 

(recrystallization 

.solvent }_ 



colorless crystals 

Uso-PrOH) 
mp: 150 W52.5»C 
colorless crystals 
(iao-PrOH-iso-Pr,0) 
128.0-129 .n°r 



Table 38 



Elemental analysis" 



Calc. 
Found: 



CiAiClHn 
C,66.41; H,6.08; 
C,66.30; H.6.25 ? 



Calc : C,67^% 3 ; 
Found: C,67.57; 



N, 10.56 
N, 10 .63 

N,9.87 
N,9.91 




Ref. 


Properties 
< recrys talliza tion 

SOlv»TiH 


Elemental analysis 


Ex.156 


l^tfuc or own crystals 
(iso-PrOH) 
*P: 187. 0-189. 0 Q C 


Calc : CSsTisT H.S.^; N,12.94 
Found: C5B.31; H,5.98; N.12.90 



Reference Example 157 

Upon adding 23.7 xnl of ethoxyacetic acid to 5.92 g of 4- f2 - 

(3-a ma no-2-chloro^inolin-4- y l )a ^no]ethyl ] ben Z enesulfon aJ nide 
the nuxture was stirred at 80-130'C for 6 hours. After the ' 

lllTZlL T e P " Cipitated -re filtered off and washed 

Recrv 7 ^ ^ ***** 3 ' 9 ° * ° f 

H a ,T n fr ° m 3 miX6d SOlUti ° n ° f N.N-diznethylforn^de 

Z " J colorless crystals with a melti - ■* 

300 c or higher. 

Elemental analysis: C» W .l/2H l0 
Calculated: C, 58.52; H, 5.26; N, 13.00 
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Found: C, 58.41; H, 5.00; N, 12.75 

The conpounds for Reference Examples 158-178 listed in 
Tables 39 to 46 were obtained by the same method as Reference 
Example 157 . 



Table 39 






R* 


R L 


Properties 
(recrystallization 
solvent) 


Elemental analysis 


Ref. 
Ex.158 


sojm, 


iso-Pen 


light brown crystals 
(DMF-HjO) 
mp: 2300*C 


C^N^S-l/ei^O 
CalC.: C, 62.56; H,6.01; N,12.69 
Pound: C, 62.27? H,5.80; N,12.57 


Ref. 
Ex.159 




DF, 


light brown crystals 
(DMF-HjO) 
mp: 2300°C 


Calc: C52.29; H,3.46; N,12.84 
Found: C52.16? H,3.38; N,12.86 


Ref. 
Ex.160 


SO^JH, 


CH,CH,CP, 


light brown crystals 
(DMF-HjO) 
mp: 290. 0-291. 5°C, 
decomposition 


C„H„F^O,S 
Calc: C54.31; H,4.12; N.12.06 
Found: C, 54.33? H,3.87? N,12.01 


Ref. 
Ex.161 


SO,NH, 


CH,OH 


faint brown crystals 
(DMF-HjO) 
mp: 294. 0-296. 0°C 


Calc: C, 57.2k; H*,4.55; N, 14.06 
Found: C, 57.17? H,4.60; N, 14.06 


Ref. 
Ex.162 


SO,NH, 


CHjOMe 


light brown crystals 
(EtOH) 
mp: 277. 5-278. 5°C 


Calc: C57.61? H,4.96; N.13.44 
Found: C57.52? H.5.04? H,13.34 


Ref. 
Ex.163 


NHMs 


CHjOEt 


light brown crystals 
- (MeOH) 
mp: 231. 0-233. 0°C • 


Calc: C,59.96; H,5.49; N,12.72 
Found: C60.00; H,5.52; N, 12.68 


Ref. 
Ex.164 


SO,NHMe 




light brown crystals 
IDMF-HjO) 
mp: 288. 0-289. 0°C 


WW 

Calc: C,63.28; H r 5.54; N,12.83 
Found: C63.07; H,5.41; N.12.57 


Ref. 
Ex.165 


SO^NHMe 


CH,OEt 


light yellow crystals 
(DMF-H,0) 
mp: 268. 5-270. 0°C 


Calc: C, 59.98; H,5.49; N,12.72 
Found: C60.09; H.5.44; N,12.90 



Table 40 





R* 


R 


Properties 
(recrys tallization 
solvent} 


Elemental analysis 


Ref. 
Ex.166 




CHjOEt 


light brown crystals 
(DMF-HjO) 

mp: £300*C 


QJUXfiJS -1/3H.0 
Calc: C57.78? H,6.16; N,12.83 
Found: C, 57.54; H,6.16; N,12.68 
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Table 41 



° etc 



N OH 





Properties 
(recrystallization solvent) 


Elemental analysis 


Ref . 
Ex.168 


colorless needle-like crystals 
(AcOEt) 
mp: 186. 0-186. 5*C 


Calc. : C,73.82f"5ft..42f N,9.22 
Found: C,73.64; H,6.39; N,9.16 



Table 42 




Properties 



Ref. 
Ex.169 



SOJJH, 



n-Pen 



light brown crystals 
NMR spectrum S (DMSO-d,) ppm: 0.87 (3H, t, J-7Hz) , 
1.15-1. 40(4H f m), 1.63<2H, quintet, J»7Hz), 
2.43 (2H, t, J=7Hz), 3.20(2H, t, J-7Hz) , 4.73 (2H, 
t. J«7Hz), 7.2K2H, br-s) , 7.29(2H, d, J-8Hz) , 
7.45<2H, t, J»8Hz), 7.50<1H, d, J-8Hz) , 7.73(2H, 
d, J-8Hz), 8.0711H, d, J»8Hz), 11.43 (lH r br-s) 

IR spectrum V(KBr) cm' 1 : 1660, 1336, 1162 



Ref. 
Ex.170 



iso-Bu 



yellowish brown crystals 
NMR spectrum 5 (DMSO-d,) ppm: 0.89(6H, d, -7 Hz) , 
2.05-2.15(lH, m), 2.32<2H, d, J=7Hz), 3.18{2H, 
t, J-7HZ)/ 4.74 (2H, t, J=7Hz), 7.23 (2H, br-s), 
7.29(2H, d, J-8.5HZ), 7 .30-7 .35 (1H, m) 
7.51(2H, m), 7.73 (2H, d, 
m), 11.4 (1H, br-s) 

IR spectrum V(KBr) cm' 1 : 1652, 1348, 1162 



7.40- 

J=»8.5Hz), 8.05-8.10<lH, 



Ref. 
Ex.171 



SO^NH, 



light yellow crystals 
NMR spectrum S {DMSO-d,) ppm: 0 . 15-0 .25 (2H, m) , 
0.45-0.55(2H, m) , 1 . 05-1 . 10 (1H, m) , 2.55- 
2.60(2H, m), 3.22 (2H, t, J=7Hz) , 4.82 (2H, t,. % 
J=7Hz), 7.24 (2H, br-s), 7.34(2H, d, J=8Hz), 
7.35-7.40{lH, m) , 7 . 50-7 . 60 (2H, m) , 7.74(2H, d, 
J=8Hz), 8.10-8.15{1H, m) , 11.72(1H, br-s) 

IR spectrum V(KBr) cm" 1 : 1656, 1346, 1164 



Ref. 
Ex.172 



NHMs 



colorless crystals 
NMR spectrum 6 (DMSO-d,) ppm: 0 .05-0 . 15 (2H, m) , 
0.45-0.55(2H, m) , 1.05-1.15(1H, m) , 2.39(2H, d, 
J-7Hz>, 2.9K3H, s), 3.07(2H, t, J-7Hz) , 
4.67(2H, t, J=7Hz), 7.02(2H, d, J«8.5Hz), 
7.1K2H, d, J»8.5Hz), 7.28(1H, t, J-7.5Hz), 
7.44(1H, t, J=7.5Hz), 7.49(1H, d, J-7.5Hz), 
8.05(1H, d, J=7.5Hz), 9.54(1H, br-s), 11.41(1H, 
br-s) 

IR spectrum V(KBr) cm" 1 : 1620, 1332, 1154 
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Table 43 



Ref . 
Ex.173 



SOjNHMe 



CH,OH 



oX. 



7rr~ ■ Properties 

-light brown crystals 

NMR spectrum $ (DMSO-dL) ppm; 2 38 fin .1 
3.27C2H. t, WT.Stel. 4-SaTil 8 l' 8 P 2R r 
J-7.5HZ), 5.36C1H. br-s), 7^25-7 35 (2H ? # 
7.40<2H, d, J-8H*), 7.40^7 .55 CM, " 7 69C2H 
d, J" 8 Hz ) , 8.08<1H, d, J-8HZ,; li^^V) ' 
IR spectrum V(KBr) cm' 1 : 1666, 1314. hbh 



Table 44 



Ref. 
Ex.174 




OE! 



Properties 



light yellow crystals 

li 48(ii ' B> ' 7 - 45 - 7 -5S(2H. m). 8.0811H. d, J-8HD . 

m spectrum V(JBr) cm 1 -. 1680 

Mass spe ctrum m/z: 463 |M'l 
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Table 45 





R* 


R l 


Properties 


Ref. 
Ex.175 


SO^H, 


He 


colorless crystals 

NMR spectrum S (DMSO-d, ) ppm: 1.65-1.80(4H, m) , 
2.2K3H, s), 2.45-2.60{2H, m) , 2 .75-2.85 <2H, m) , 
3.07<2H, t, J-7.5H2), 4.39C2H, t, J-7.5Hz), 7.23(2H, 
br-s), 7.30C2H, d, J-8Hx) , 7.74{2H, d, J-8Hz), 
10.65 (1H, br-s) 

IR spectrum V(KBr) cm* 1 : 3364, 3252, 1654, 1332,1158 


Ref. 
Ex.176 




Et 


colorless crystals 

NMR spectrum 5 (DMSO-d,) ppm: 1.2K3H, t, J-7.5HX), 
1.65-1.80(4H, m), 2 .45-2 .60 (2H, m) , 2.55(2H, q, 
J«7.5Hz), 2.75-2.90<2H, m) , 3.05(2H, t, J-7.5Hx), 
4.39(2H, t, J«7.5Hz), 7.22<2H, br-s), 7.30C2H, d, 
J»8.5Hz), 7.73<2H, d, J»8.5Hz), 10.6711H, br-s) 

IR spectrum V(KBr) cm* 1 : 3224, 3088, 1650, 1332,1160 


Ref. 
Ex.177 


NHMs 


CH,OEt 


colorless crystals 

NMR spectrum $ (DMSO-d,) ppm: 1.13 (3H, t, J-7Hz) , 
1.60-1.80(4B, m), 2.45-2.60<2H, m) , 2 .80-2 .90 (2H, 
m), 2.94UH, s) , 3.0K2H, t, J-8Hz) , 3.49(2H, q, 
J-7Hz), 4.4K2H, s) , 4.45UH, t, J-8Rx) , 7.09(2H, d, 
J-8.5Hz). 7.15(2H, d, J«8.5Hz), 9.55(1H, br-s), 
10.74 <1H, br-s) 

IR spectrum V (KBr) cm" 1 : 3464, 1652, 1330, 1148 



Table 46 






Properties 


Ref. 
Ex.178 


colorless crystals 

NMR spectrum S (DMSO-d,) ppm: 0 . 10-0 . 20 ( 4H, m) , 0.45- 
0.55UH, m), 0.95-1.00(lH, m) , 1.00-1.10 (1H, m) , 
1.7K4H, br-s), 2.27(2H, d, J»6.5Hz), 2.43(2H, d, 
J-6.5H2), 2.52(2H, br-s), 2.8K2H, br-s), 2/97 (2H, t, 
J»7.5Hz), 4.37(2H, t, J-7.5Hz). 5.06(2H, s), 7.09(2H, 
d, J-8.5HZ), 7.27 (2H, d, J»8.5Hz), 10.66 (1H, br-s) 

IR spectrum V (KBr) cm* 1 : 1736, 1660 



Reference Example 179 

4- [2- (4-chloro-2-ethoxymethyl-lH-imida20[4, 5-c]quinolin-l- 
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VI ) e thyl ] benzenesulf onamide 

an j ^, wA/uxugriae at room tenroerature 

then the mixture „. stitred „ ^ ^ f ^ 

reaction sdution „aa poured into ice water, the precipitated 
purified by cole™, chrcmatcpraphy (silica pel, ethylene 
crystal, ' 2 ° a " '° ° btal " lM 9 ° £ "** *™- 

IR spectrum v(KBrl cm- , 3360, 1332, 1160 
Mass spectrum m/z : 444 (M*) 

«B spectrum S (DMSO) ppm , 1 . 1(m ^ t> Jmnx) _ 3 _ J0(a| ( 

' u a T S (2H ' d ' J=8H2K 7 '"-'-«^». »>. '.11- 

H.13UH, m), 8.45-8.47 (lH, m) 

The compounds for Reference Exa^les 180-196 listed in 

ZTJ nr 51 Were ° btained * thS Same method - R ^—ce 
example 179. 
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R* 


b e 


Properties 
( r ecrys talliza tion 
solvent) 


Elemental analysis 


Ref. 
Ex.180 


SO T NH, 


u— Pen 


light brown crystals 
053: 212. 0-213. 0°C 


Calc: C, 60.45; B,5.51; N,12.26 
Found: C, 60.28; H,5.46; N,12.04 


Ref. 
Ex.181 




iso-Pen 


light yellow needle- 
like crystals 
(EtOH) 
mp: 240.0-241. 5'C 


C^ClN.O.S 
Calc: C. 60.45; H,5.51; N,12.26 
Pound: C, 60.51; H,5.53; N,12.25 


Ex.182 


sojra, 


r< 


light brown crystals 
(DMF-HjO) 
mp: 266.0-270. 0°C 


C JJ H M ClN ( O J S-3/4H J 0 
Calc: C, 58.14; H,4.99; N,12.33 
Found: C, 58.17; H,4.79; N,12.49 


Ret . 
Ex.183 


SO^JH, 


CF, 


light brown crystals 
(DMF-HjO) 
mp: 253. 0-254. 0°C 


Calc: C,50^f^3*?io ; N,12.32 
Found?, C, 49. 93; H,3.14; N,12.35 


Ref . 
Ex.184 




CH,CH,CF, 


yellowish brown 
crystals 
(DMF-HjO) 
mp: 239. 5-241. 5°C 
decomposition 


C M H 1 ,C1F J N 4 0,S 
Calc: C, 52.23; H.3.76; N,11.60 
Found: C, 52.34; H,3.94; N,11.85 


Ref. 
Ex.185 




CH,OMe 


light brown crystals 
{DMF-H,0) 
mp: 234. 5-235. 5°C 
decomposition 


C.JL.ClN.O.S 
Calc: C, 55.75; H,4.44; N.13.00 
Found: C.56.00; H,4.17; N,11.08 


Ref. 
Ex.186 


NHMs 


r< 


light brown crystals 
(AcOEt) 
mp: 205.0-206.0*0 


C„H„C1N 4 0,S 
Calc: C, 60.72; H.5.10; N.12.31 
Found: C, 60.87; H,5.14; N,12.01 


Ref. 
Ex.187 


NHMs 


CHjOEt 


faint brown crystals 
(EtOH) 
mp: 198. 5-200. 5°C 


C^CIN.0,5 
Calc: C57.57; H,5.05; N.12.21 
Found: C57.59; H,5.04; N,12.15 


Ref. 
Ex.188 


SO^HMe 




light brown crystals 
(DHF) 
mp: 255. 5-257. 0°C 


C^CIN.O.S 
Calc: C, 60.72; H,5.10; N,12.31 
Found: C,60.62; H,5.02; N,12.26 


Ref. 
Ex.189 


SOJiHMe 


CH,OEt 


light yellow 
crystals 
(EMF-HjO) 
mp: 214. 0-215. 5°C 


Calc: C57.57; H,5.05; N,12.21 
Found: C57.48; H,4.90; N,12.41 
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Table 48 



oX 



Ref . 


R* 


R l 


Properties 
< "crystallization 
- solvent) 


Elemental analysis 


Ex.190 
Ref. 


SOJJH, 


Me 


light brown crystals 
(DMF-HjO) 
mp: 283 ,0-286.0°C 


Calc: C,W.74; H,5.29;~ N,13.68 
Pound: C, 55.65; H,5.15; N,13.68 


Ex.191 


SO,NH, 


Et 


light brown crystals 
(DKF-HjO) 
mp: 271. 0-273. 0*C 


Calc.: C,5r.73; H,5.59? N,13 .23 
Found: C56.51; H,5.45; N,13.37 


Ref. 
Ex.192 


SO^JH, 


CH,OEt 


light yellow needle- 
like crystals 
(EtOH) 
m©: 208. 0-209. 5*C 


Calc: C,55. is; H,5.'61; N,12.48 
Found: C55.86; H,5.65; N,12.22 


Ref. 
Ex.193 


NHMs 


OiOEt 


colorless needle-lixe 
crystals 
(EtOH) 
mp: 169. 5-170. 0°c 


C^ClW.OjS 
Calc: C57.07; H,5.88; N,12.10 
Pound:,, C, 56. 77; H # 5.80; N,12.02 



Table 49 



0 oX 





Properties 
( recrys tallization 
solvent} 


Elemental analysis 


Ref. 
Ex.194 


colorless crystals 
{ Benzene-n-Hexane ) 
mp: 109. 0-110. 5 P C 


C^ClNjO, 
Calc: C70.35; H,6.75; N,8.79 
Found: C, 70.18; H, 6.74; N, 8 . 88 
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Table 50 





Properties 


Ref . 
Ex.195 


brown crystal* 

NMR spectrum * (IBlSO-d,) ppm: 0.93 (6H t d, 
J-7Hz), 2.10-2.20<1H, m) , 2.47(2H, d, J«7Hx) , 
3.25(2H, t, J-7Hz), 4.9K2H, t, J-7Hx), 
7.23(2H, br-s), 7.29 <2H, d, J-8.5H*), 7.73 (2H, 
d, J-8.5H2), 7.75-7.80<2H, m) , 8.05-8.15C1H. 
m>, 8.40-8.50<lH, m) 

IR spectrum V(KBr) cm" 1 : 1332, U60 



Table 51 



oX 





Properties 


Ref . 
Ex.196 


brown liquid 

NMR spectrum 6 {CDCl,) ppm: 1.20(3H, t, J=7Kz) , 1.80- 
2.00<4H, m), 2.97(2H, t, J-7.5H*), 3 .00-3 .10 (2H, m) , 
3.0K3H, a), 3.10-3.20(2H, m) , 3.52(2H, q, J-7Hx) , 
4.43<2H, s) i 4.5212H, s) f 4.57(2H, t, J-7.5Hz), 
6.65(2H, d, J-8.5HZ), 6.85(2H, d, J«8.5Hz), 7.20(2H, 
d, J=7.5Hz), 7.24C1H. t; J-7.5Hz), 7.3K2H, t, 
J-7.5HX) ' 

IR spectrum V(liq) cm' 1 : 3424 

Mass spectrum m/z: 488, 490(3:1, M*) 



i 

Reference Example 197 

N- [4 - [ (2- (4-dibenzylamino) -2-ethoxymethyl-lH-imidazo[4,5- 
j c ] qui no 1 in - 1 -yl ) ethyl ] phenyl] ace tamide 

A mixture of 5.21 g of N- [4- [2- [ O-amino^- 
dibenzylaminoquinolin^-yl) amino] ethyl] phenyl] ace tamide and 4.21 
g of ethoxyacetic acid was stirred at 140°C for 10 hours. Ethyl 
acetate and a 10% sodium hydroxide aqueous solution were added 
to the reaction mixture for separation, and the aqueous layer 
was extracted with ethyl acetate. The ethyl acetate layers were 
combined, and after washing with saturated saline and dewatering, 
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the solvent was distilled nff mu 

liled off * T **e residue was purified fev 
coW chromatography fsilica gel< ethyl aceta J a . h ^ i>2 

Lor f T ^ 8 ^ SOlUti ° n ° f eth * a «tate and 
-opropyl ether to obtain 2.35 g of light brown crystals 

Mo^uilimio. fro, ethyl acetate yielded colorTess needle- 
like crystals with a melting point of 171.0-171.S-C. 
Elemental analysis: C JT H^J,0 
Calculated: C, 76.13; H, i.M, N, 12.00 
Found: C, 76.23; H, 6.32; N> U. 98 

The compounds for Reference Examples 198-204 listed in 
Tables 52 to 56 were obtained by the same method as Reference 
Example 197. 



Table 52 





Properties 
(recrystallizatioa 
solvent) , 


Elemental analysis 


Ref. 
Ex.198 


light yenow crystals 
(AcOEt) 
nro: 188. 5-189. 0*C 


Calc.r C,66.2i , rH^ S 34; N, 14.85 
Found: C, 66.01; H,5.35; N,14.72 



Table 53 





R* 


R" 


Properties 
(recrystallization 

solvent!) 


Elemental analysis 


Ref. 
Ex.199 


NBn, 


H 


light brown crystals 
(AcOEt) 
CP: 161. 5-162. 0°C 


c «H„N t 

Calc: C, 82.66; H.6.63; N, 10.71 
Found: C82.59; H,6.76; N,10.71 


Ref. 
Ex.200 




H 


colorless crystals 

(MeOH) 
mo: 160. 0-161. 0»c 


C H,N t O J S-l/2H J 0 
Calc: C68.ll; H,5.90; N,12.81 
Found: C68.20; H,5.93; N,12.77 
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Properties 



Ref . 
Ex.201 



orange liquid 
NMR spectrum 8 (CDC1,) ppm: 1.17(3H, t, J-7Hz), 
1.49(3H, d, J-6.5HZ), 1.78(1H, br-e), 3.27<2H, t, 
J-7.5HX), 3.45(2H, q, J«7Hx), 4.3912H, a), 4.8K2H, 
t. J-7.5Hx), 4.9CM1H, q, J-6.5HZ.), 5.43 (4H, br-a) , 
7.14C2H, d, J»8Hx), 7.15-7 .40 (13H, m) , 7.5K1H, t, 
J-8Hz), 7.86(1H, d, J-8Hr), 8.13 (1H, d, J-8Hx) 

IR spectrum V(liq) cm' 1 : 3420 



Table 55 



Properties 



Ref. 
Ex.202 



light brown liquid 

NMR spectrum 8 CCDCl,) ppm: 1.15(3H, t, J»7Hx) , 1.89(4H, 
br-a), 2.17<3H. a) , 2.84(2H, br-a), 3.05(2H, t, J-7.5H*), 
3.1K2H, br-s), 3.43 (2H, q, J-6.5Hz), 4.36(2H, s) , 
4.52<2H, t, J»7.5Hz), 5.24(4H, s) , 7.05<2H, d, J-8HZ), 
7.15-7.35U0H, m). 7.4K2H, d, J»8Hz) 

IR spectrum V(liq) cm": 3304, 1668, 1096 

Mass spectrum- m/z: 587 (M*) 
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Table 56 







R v 


, Properties 

yellow liquid 


Ref . 
Ex.203 


NBn, 


Et 


2.17(2H, quantet, J=7.5Hz), 2.47{2H. a 

;i;.yi."?:i!}:«!ig.' J £ «• ^.-"l* 

Mass snectnim m/z: 681{M*( 










Ref . 
Ex.204 


NBn, 


CH,OEt 


f^=^f, C ^ ^'O 501 .' VP*: 1.1413H, t. J-TRi) . 
r« ™' iwintet' J=7.5Hz), 2.92I2H. t, J=7.5Hz), 
2.95<2H t, J.7.5HI). 3.2K2H, t, J-7.5Hz|. 3.42C2H. 

|i/=! 2 1!4H?1?: 2 f: 65 s !^1f , ^. 5 t ^; 7 a^!2H 4 1 3t4M ' 



Reference Example 205 

4- [2- (2-acetoxymethyl-4-hydroxy-lH-imidazo [4 , 5-cJ quinolin-1- 
yl ) ethyl ] benzenesulf onamide 

To 7.53 g of 4- [2- (4-hydroxy-2-hydroxymethyl-lH- 
imidazo [4, 5-c]quinolin-l-yl) ethyl) benzenesulf onamide there were 
added 225 ml of pyridine-and 17.8 ml of acetic anhydride, and 
the mixture was stirred at room temperature for one hour. After 
concentrating the reaction solution under reduced pressure, 
water was added, and the precipitated crystals were filtered off 
and washed first with water and then with ethyl acetate to 
obtain 7.81 g of crystals. Recrystallization from a mixed 
solution of N.N-dimethylformamide and water yielded light .brown 
crystals with a melting point of 275 . 0-276 . 0°C. 
Elemental analysis: C n H 30 N 4 O,S 
Calculated: C, 57.26; H. 4.58; N, 12.72 
Found: C, 56.94; H, 4.50; N, 12.63 

The compound for Reference Example 206 listed in Table 57 
was obtained by the same method as Reference Example 205. 
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Table 57 






Properties 
( recrys talliza tion 
solvent) 


Elemental analysis 


Ref . 
Cx. 206 


light brown crystals 
(DMF-HjO) 
mp: 242. 0-244. 0'C 


Calc: C,58.lZ*"nfi S .8B; N,12.33 
Found: C, 58.07; H,4.59; N,12.17 



Reference Example 207 

4- [2- (2-hydroxymet^yl-4-phenoxy-lH-imidazo[4,5-c](^inolin-l- 
yl ) ethyl Jbenzenesulf onamide 

A mixture of 3.00 g of 4- [2- (2-acetox}Tnethyl-4-hydroxy-lH- 
imi dazo[ 4, 5 -c]guinolin-l-yl) ethyl Jbenzenesulf onamide and 45 ml 
of phosphorus oxychloride was refluxed for one hour. After 
cooling, the crystals were filtered off and washed with ethyl 
acetate to obtain 2.30 g of light brown crystals. After adding 
4.71 g of phenol and 1.72 g of potassium hydroxide to the 
obtained light brown crystals, the mixture was stirred at 120°C 
for one hour. After cooling, 10% hydrochloric acid and ethyl 
acetate were added, filtering off pf the insoluble portion was 
followed by separation, and the ethyl acetate layer was 
dewatered and concentrated under reduced pressure. Diethyl 
ether was added to the residue, and the precipitated crystals 
were filtered off to obtain 1.39 g of crystals. 

Recrystallization from a mixed solution of N , N- dime thy 1 f ormamide 
and water yielded light brown crystals with a melting point of 
261. 0-263. 0°C, 

Elemental analysis: C a5 H 22 N 4 0 4 S 
Calculated: C, 63.28; H, 4.67; N, 11.81 
Found: C, 63.24; H, 4.58; N, 11.71 

The compound for Reference Example 208 listed in Table 58 
was obtained by the same method as Reference Example 207. 
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Table 58 



MeHNOjS 




.Properties 



Ref . 
Ex.208 



light brown crystals 
NHR spectrum S (DMSO-d,) ppm: 2.38 (?H, d, J-5H*) , 3.34(2H, 
5 # «?7?i^ , ', 4 ; 5 Ji a f' d ' J ° 5 - 5H *>' 5.02(2H, t, J-7.5H2), 
VS« < ^ H % t :/ r : 5 ;! Hz) ' 7 -25-7.31(4H, m), 7.43(2H, d. 
?"25*! # 2-^ 7 - 50 «2H, m), 7.55-7.65<2H, m) , 7.71<2H, d, 
J-8H2) , 7.70-7.75UH, m) . 8.35-8.37 <1H, m) 

IR spectrum V(KBr) cm"': 3464, 1666, 1316, 1162 



Reference Example 209 

4 - [2 - ( 4-phenoxy-lH-imidazo [4 , 5-c] quinolin-l-yl ) ethyl ] benzamide 

To 1.65 g of 4-t2-(4-chloro-lH-imidazo[4 / 5-c]quinolin-l- 
yl) ethyl] benzamide there were added 0.81 g of potassium 
hydroxide and 4.43 g of phenol, and the mixture was stirred at 
120°C for 4.5 hours. After adding water and 10% hydrochloric 
acid to the reaction mixture to adjust the liquid to pH 8, ethyl 
acetate was added and the precipitated crystals were filtered 
off to obtain 1.29 g of light brown crystals. Recrystallization 
from ethanol yielded yellow needle.-like crystals with a melting 
point of 265. 0-266. 0°C. 
Elemental analysis: C„H 20 N 4 0 2 
Calculated: C, 73.51; H, 4.94; N, 13.72 
Found: C, 73.33; H, 4.85; N, 13.43 

The compounds for Reference Examples 210-2 87 listed in 
Tables 59 to 71 were obtained by the same method as Reference 
Example 209. 
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R 1 




Properties 
( recrys tallixation 
solvent ) 


Elemental analysis 


Ref . 
Ex.210 


CONHMe 


R 


faint violet crystals 
(EtOH) 
mp: 215. 0-217. 0°C 


C M H S K 0 

Calc: C73.92; H,s!25; N,13.26 
Found: C,74.02; H,5.13; N,13.16 


Ref. 
Ex.211 


OH 


H 


faint brown crystals 
(EtOH) 
mp: 266. 0-268. O'C 


Calc: C75.57; H,5.02; N, 11.02 
Found: C,75.37; H,4.72; N,11.09 


Ref. 
Ex.212 


Q. 

is 


R 


colorless crystals 

(EtOH) 
mp: 193. 0-195. 0°C 


Calc: C74.48; H,5.58; N,9.31 
Found: C74.42; H,5.45; N,9.38 


Ref. 
Ex.213 


SO,NHEt 


H 


light brown crystals 
(DMF-HjO) 
mp: 257. 0-259. 0 - C 


Calc: C, 66.08; H.5.12; N,11.86 
Found: C, 66.11; H,4.97; N,12.12 


Ref. 
Ex.214 


SO^HnPr 


H 


colorless crystals 

(EMF-HjO) 
mp: 231. 5-235. O'C 


Calc: C, 66.65; H,5.39; N,11.51 
Found: C, 66.54; H,5.32; N,11.80 


Ref. 
Ex.215 


SOJOIe, 


H 


light reddish brown 
crystals 
(DMP-HjO) 
mp: 204. 5-205. 5 # C 


Calc: C, 66.08; H,5.12; N,11.86 
Found: C, 65.80; H,4.91; N, 11.64 


Ref. 
Ex.216 


SOjNH, 


B 


light brown crystals 
(DMF-HjO) 
mp: 260. 0-260. 5°C 


Calc: C, 64.85; H,4.54; N.12.60 
Found: C, 64.58; H,4.27; N, 12.56 


Ref. 
Ex.217 


sojm, 


Et 


light brown crystals 
(CH,CN) 
mp: 277. 0-280. 0°C 


Calc: C66.08; H,5.12; N.11.86 
Found: C, 65.83; H.4.83; N,11.75 


Ref. 
Ex.218 




n-Pr 


light brown crystals 
,(EMF-H,0) 
xnp: 225. 0-226. 0 e C 


Calc: C,66.6S7h,5.39; N,11.51 
Found: C, 66.57; H,5.27; N. 11.56 


Ref. 
Ex.219 




n-Bu 


light yellow needle- 
like crystals 
(CHjCVMeOH) 
mp: 233. 5-234. 5'C 


Calc: C67.18; H,5.64; N,11.19 
Found: C, 66.84; H,5.57; N,10.93 


Ref. 
Ex.220 


SO^NH, 


n-Pen 


light brown crystals 
(CH,CN) 
mp: 168. 5-169. 5*C 


Calc: C, 67.68; H,5.88; N,10.89 
Found: C67.49; H,5.71; N,10.73 


Ref. 
Ex.221 


SOjNH, 


iso- 
Pen 


colorless needle-like 
crystals 
(CH,CN) 
mp: 225. 0-226. 5'C 


C„H,.N.°|S 
Calc: C, 67.68; H,5.88; N,10.89 
Found: C, 67.42; H.5.83; N, 10.78 
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• 

Table 60 



Ref. 


R A - 


R l 

/ ^ 


Properties 
i "crystallization 
solvent] 


Elemental analysis 


Ex.222 
Ref . 




yellow crystals 


~' t^VW-Na ' 

Calc.: C64.60; H r 4.84; N.10.76 
Found: C. 64.92: H f 4.9fi r » in o-, 


Ex.223 
Ref. 




CP, 


colorless crystals 
mp: 250. 5-251. 0°g 


Calc : C. 58.59; H,3.74; N, 10.93 
Found: C y 58.38; B,3.5S; N,10.83 


Ex.224 


SO^JH, 


CH,CH,CF, 


light brown crystals 
(DMF-HjO) 
mp: 227. 5-22 B.5«C 


Calc.: C,59 , ^99T F h! , 4 ,S 29; N,10.36 
Pound: C, 60.10; H,4.20; N,10.30 


Ref. 
Ex.225 


SOJ7H, 


CHjOH 


light brown crystals 
mp: 261. 0-263. 0*C 


Calc: C,63.^"h°4 S 67; N,11.81 
Found: C, 63.24; H,4.58; N,11.71 


Ref . 
Ex.226 


SO.NH, 


CHjOMe 


colorless crystals 
mp: 247. 0-249. 0*C 


C^H^O.S 
Calc: C,63.92; H.4.95; N,11.47 
Found: C, 63.63; H,4.80; N,11.44 


Ref . 
Ex.227 


SO^H, 


CHjOEt 


light yellow crystals 
(DMF-HjO) 
mp: 257. 0-258. 0*C 


p w w o s 
Calc: C64.52; H,4.21; N,11.15 
Found: C, 64.29; H,5.13; N,10.94 


Ref. 
Ex.228 


SO^IHMe 


H 


^ »"w*s* ^ w 0 o VI j O l^O^O 

(EMF-HjO) 
mp: 261. 0-262. 5°C 


Calc: C,65.^'h°4 S .84; N,12.22 
Pound: C65.28; H y 4.64; H,11.92 


Ref. 
Ex.229 

Ref. 


SO^HMe 


Me 


colorless crystals 

(EMF-HyO) 
mp: 253. 5-254. 0 # C 


^A/TAS-l/elLO 
Calc: C65.46; H,5.18; N,11.74 
Pound: C, 65.57; H,4.95; N,11.84 


Ex.230 


SO^NHMe 


Et 


light reddish brown 
crystals 
_ (DMP-HjO) 
mp: 235. 5-236. p°C 


Calc: C,66.^ f H°5 S .39; N,11.51 
Found: C, 66.31; H,5.24; N,11.35 


Ref. 
Ex.231 


SO T NHMe 


n-Pr 


light reddish brown 
crystals 
(DMF-HjO) 
mp: 220. 0-221. 5°C 


Calc: C,67.^8 I ! M H°5%4; N,11.19 
Found: C, 67.19; H,5.55; N,11.01 


Ref. 
Ex.232 


SOyNHMe 


n-Bu 


light brown crystals 
(EtOH) 
mp: 203.0-203 .5°C 


Calc: C, 67.6$"h?$! 88; N,10.89 
Found: C, 67.69; H,5.73; N,10.92 


Ref. 
Ex.233 


SO,NHMe 


r< 


colorless crystals 

(CH,CN) 
mp: 225. 0-226. 0°C 


C„H„N 4 0,S 
Calc: C67.95; H,5.51; N,10.93 
Found: C,67.95; H,5.40; N,10.89 
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Table 61 






R* 


R C 


Properties 
Uecryatallization 
solvent) 


Elemental analysis 


Ref. 
Ex.234 


CH,OH 


H 


light brown plate 
crystals 
{EtOH) 
mp: 187. 0-189. 0°C 


Calc: C,75.9?f 1 H!5\35; N,10.63 
Found: C,76.10; H,5.11; N,1Q.71 


Ref . 
Ex.235 


CHjOH 


Et 


light brown crystals 
(DMF-HjO) 
mp: 220. 0-222. 0°C 


C^H^N.O- 

Calc: C, 76.57; H,5.95; N, 9.92 
Found: C76.28; H,6.03; N,10.01 


Ref. 
Ex.236 




n-Bu 


light brown crystals 
(EtOH) 
mp: 149. 5-150. 5 e C 


C^NjO. 

Calc: C,77.14; H,6.47; N,9.31 
Found: C, 76.99; H,6.40; N,9.14 


Ref. 
Ex.237 


NHMs 


H 


colorless crystals 

(CHjCl^MeOH) 
mp: 256. 5-257. 5°C 


Calc: C, 65.48; H,4.84; N,12.22 
Found: C65.34; H,4.76; N.12.40 


Ref. 
Ex.238 


NHMs 


He 


colorless crystals 

(CH,CN) 
mp: 246. 0-247. 0 # C 


Calc: C66.08; H,5.12; N,11.86 
Found: C, 66.35; H,5.11; N, 11 .80 


Ref. 
Ex.239 


NHMs 


Et 


colorless crystals 

(DMF-HjO) 
mp: 267. 0-268. 0*C 


<VAW>> S 
Calc: C, 66.65; H,5.39; N, 11.51 
Found: C.66.81; H,5.32; N,11.54 


Ref. 
Ex.240 


NHMS 


n-Pr 


light brown crystals 
(DMF-HjO) 
mp: 223. 0-225. 5*C 


Calc: C67.18; H,5.64; N,11.19 
Found: C, 67.02; H,5.55; N,I1.15 


Ref. 
Ex.241 


NHMs 


n-Bu 


light brown crystals 
(DMF-HjO) 
mp: 160. 5-162. 5°C 


Calc: C, 67.^*^.4.88; N,10.89 
Found: C,67.50; H.5.77; N,10.84 


Ref. 
Ex.242 


NHMs 


r< 


grayish brown crystals 
_ (AcOEt) 
mp: 226. 0-227. O'C 


Calc: C, 67.95; H,5.51; N.10.93 
Found: C, 67.66; H,5.44; N,10.68 


Ref. 
Ex.243 


NHMS 


CHjOEt 


faint brown crystals 
(DMF-HjO) 
mp: 223. 0-225. 0'C 


C^H^O.S 
Calc: C, 65.10; H,5.46; N,10.84 
Found: C, 64.91; H,5.33; N,10.82 


Ref. 
Ex.244 


NHTo 


K 


light brown crystals 
(DMF-HjO) 
mp: 242. 0-242. 5°C 


Calc: C, 69.64; H,4.90; N,10.48 
Found: C, 69.47; H,4.68; N,10.44 


Ref. 
Ex.245 


NHAC 




colorless prism 
crystals 
(EtOH) 
mp: 234. 5-235. 0°C 


Calc: C r 73.92*f , H!5 , .25; N.13.26 
Found: C.73.84; H,5.15; N,13.19 
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Table 62 



Ref . 


R 




Properties 
<recry«talliiation 
— solvent) 


Elemental analysis "~ 


Ex.246 
Ref. 


wnAC 


Me 


raint yellow plate 

crystals 
(MeOH) 

np: 241. 0-241. 0°C 


Found: C. 72.74; nlsM] 


Ref. 


NHAc 


Et 


light brown crystals 
(MeOH) 
°P* 247.3-248. 0«r 


Pound: C.74.71; H.5.84; A 


Ex. 248 
Ref. 


NHAc 


n-Bu 


colorless plate crvs^ia 
(AcOEt) 
WD: 176. 5-177. QV 


Pound; C. 75.38; H.6.32: tt.n 85 


Ex.249 
Ref. 


NMeAc 


R 


colorless crystals 

lAcoEt; 
np: 144. 0-145. 0°C 


Calc • C,74.2?rH.V.54; N.12.84 
Pound: ,.C, 74.10; H.S.83; N.U.B2 


Ex.250 
Ref. 


NMeAc 


He 


colorless crystals 

(iso-PrOH) 
°P; 205. 0-206 . 5»r 


™ ! H ' 5 ^ 2 ' M . 12 . 19 
Pound: C73.18: H.5.67; N.12.12 


Ex.251 
Ref. 


NMeAc 


Et 


faint brown needle- like 
crystals 

(AcOEt) 
"P: 99. Q-102. Q«c 


Calc : C,»^^° ? I|U , D 
Found: C73.72; H,6.19; nIu.SS 


Ex.252 
Ref. 


NMeAc 


n-Bu 


colorless needle-like 
crystals 

(AcOEt) 
°P: 164 . 5-165 . 0°C 


Calc : 0,75.58^:^.55; N.11.37 
Found: C75.62; H,6.60; N,11.31 


Ex.253 
Ref. 


NBn, 


n-Bu 


colorless crystals 
-(AcOEt) 
"P: 157. 0^157. 5°C» 


CJH..N.O 

Calc : C.81.7*, H,6.54, N,9.08 
Found: C. 81.93; H,6.56; N.9.09 


Ex.254 


CKHeNHAc 


Et 


light brown crystals 
(DMF-HjO) 
PP: 182. 0-184. Q°C | 


C M H J| N | 0 1 .1/4H 1 0 
Calc: C74.59; H.6.36; N,11.60 
Found: 0,74.80; H.6.23; N,11.63 
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R* 


R v 


Properties 
( recrys tSLllization 
solvent} 


Elemental analysis 


Ref . 
Ex.255 




B 


light reddish brown 
crystals 
(DMF-H,0) 
mp: 235. 5-236. 5°C 


Calc: C,64.2?f , H'5\ S 39; N, 12.49 
Found: C64.06; H,5.19; N,12.54 


Ref. 
Ex.256 




Et 


colorless crystals 

(EtOH) 
mo: 249,0-250. 0*C 


Calc: C65.52; H,5.92; N,11.76 
Found: C, 65.57; H,6.03; N, 11.63 


Ref. 
Ex.257 




CH,OEt 


light brown plate 
crystals 
(CH,CN) 
mp: 250. 0-252. 0*C 


p h w n s 
Calc: C64.01; H,Y.97; N,11.06 
Found: C63.99; H,6.06; N,10.70 


Ref. 
Ex.258 


CH,OH 


H 


light brown crystals 
(iso-PrOH) 
mp: 188. 5-190. 5*C 


CjjH^NjO, 

Calc: C, 75.16; H,6.31; N,10.52 
Found: C.74.89; H,6.19; N,10.34 | 


Ref . 
Ex.259 


CH,OH 


Me 


light brown crystals 
(iso-PrOH) 
mp: 201. 0-202. 0 # C 


eg mo 

Calc: C f 74.70; H/e!63; N, 10. 05 
Found: C,74.73; H,6.58; N, 9.86 


Ref . 
Ex.260 


CH,OH 


Et 


liohfc far cmh ffrvitalfl 

(MeOH) 
mp: 203. 5-205. VC 


p a wn 

Calc: C,75.85; H,6!84; N,9.83 
Found: C,75.62; H,6.94; N,9.77 i 


Ref. 
Ex.261 


CH,OH 


/ ^ 


light brown crystals 
(CHjClj-Et^O) 
mp: 173. 5-174. 5*C 


c^^o, 

Calc: C76.79; H.6.89; N,9.26 
Found: C.76.51; H,6.61; N,8.96 


Ref. 
Ex.262 


NHMs 


H 


light Ulowu crystals 
(DMF-HjO) 
mp: 242. 0-243. 5*C 


C n H JI N,0,S -1/211,0 
Calc: C63.67; H,5.77; N,11.88 
Found: C63.86; H,5.68; N.11.90 


Ref. 
Ex.263 


NKMs 


Et 


colorless crystals 

(MeOH) 
mp: 242. 0-244. 0°C 


Calc: C, 66.10; H,6.16; N, 11 .42 
Found: C66.26; H,6.20; N, 11.33 


Ref . 
Ex.264 


NHMs 


n-Bu 


colorless crystals 

( AcOEt ) 
mp: 187. 0-188. 0°C 


C Jt H M N 4 0,S 
Calc: C, 67.15; H,6.61; N,10.80 
Found: C, 67.01; H.6.40; N, 10.82 


Ref. 
Ex.265 


NKMS 


CH,OEt 


light brown crystals 
(EtOH) 
mp: 189. 0-189. 5°C 


Calc: C, 64.53^^*6^20; N,10.76 
Found: C, 64.53; H,6.20; N,10.63 


Ref. 
Ex.266 


NHAc 


H 


light yellow crystals 
(DMF-H,0) 
mp: 245. 0-246. 5°C 


Calc: C,73.22; H,6.14; N.13.13 
Found: C,72.99; H,6.15; N,13,06 


Ref. 
Ex.267 


NHAc 


Me 


colorless needle-like 
cry 8 tals 
(EtOH) 
mp: 260. 5-261. 0*C 


r h n O a 

Calc: C,73.61; H,6.41; M.12.72 
Found: C,73.45; H,6.37; N,12.73 
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Table 64 




Ref 

Ex.270 



Ref. 
Ex.271 



Ref. 
Ex.272 



NMeAc 
NMeAc 

NMeAc 



CHMeNHAc 



Me 



Et 



— • - ■ v v_ 

colorless crystals 
(MeOH-HjO) 
145. 5-147. OT 
colorless prism 
crystals 
(AcOEt) 
— 181 - 5-182. QT 
faint brown crystals 
(AcOEt) 
nip: 161.Q-162 . S°r 



colorless crystals 
(EtOH) 
,236.0-236 s»r 



Table 65 



Calc : C,74.667 h 7* 
Found: C, 74.57 



10; N,11.61 
H,7.12; N.11.48 



S'2-»*"*^-41; N,12.72 
Found: C73.58; H,6.52; N,12.66 

C,73.9oVh$.65 
C,73.97; H,6.59; N 



Calc 
Found 



N,12.33 
ff,12.43 



Calc : C, 74.33; H,6\88; N,11.96 
yoand.y C.74.35r H,6.96; ^11.85 



73. 9^^.65; 



Fo^T r'll'lV N ' 12 " 33 
Found: C73.98; H,6.88; K. 12 . 32 



Ref. 




R 1 


Properties 
( recrystallization 
solvent} 


Elemental analysis 1 


Ex.273 
Ref. 




H 


colorless crystals 
(OMF-HjO) 
_ mp: 248. 0-249. QT 


C^H^NOS 
Calc: C, 64.85; H,4.54; N.12.60 
Found: C, 64.57; H,4.40; N.12.46 


Ex.274 
Ref. 




H 


light brown crystals 
(DMF-HjO) 
-"P: 255.5-2*57 n-r 


Calc : C,(U.20; H,4.60; N,12.48 
Found: C.64.01; H,4.36; N,5.64 


Ex.275 




CI 


ligbt brown crystals 
(DMF-HjO) 
mp: 295. 0-296. 0'C 


C^ClN.OjS 
Calc : C,60.f9 ; H,4.00; N,11.70 
Found: C.59.89; H,3.81? N,U.70 
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Table 66 



ox 





Properties 
( recrys tallization 
solvent) 


Elemental analysis 


Ref . 
Ex.276 


colorless crystals 

(CHjCl^-MeOH) 
mp: 240. 5-241. 5*C 


Calc: C58.65; H,4.03; H,12.44 
Found: C,58.44; H,3.75; N,12.43 



Table 67 






n 


Properties 
{ recrys tallization 
solvent) 


Elemental analysis 


Ref. 
Ex.277 


1 


light brown crystals 
(BMF-HjO) 
mp: 249. 0-253. 5°C 


Calc: C, 64.17? H,4.21; N,13.01 
Found: C, 63.91; H,4.13; N, 12 .74 


Ref. 
Ex.278 


3 


light pink crystals 
(DMF-HjO) 
op: 255. 0-255. 5*C 


Calc: C65.48; H.4.84; N,12.22 
Found: C, 65.44; H,4.B4; N,12.11 
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Table 68 



oX 




Me 



light 

NMR spectrum 8 (DMSO-dJ 

' • -30 f2H, 8), 5.00(2H, t, J»7.5Hx). 



Ref. 
Ex.280 



S0 T NHMe 



CH,OEt 



_ J«7Hz) 

q, J-7Hi)7'4T56T2H,' s) 

7.28{1H, g, J»7Hz), 7 .30--T3572H n Vn~ 

IR spectrum V(KBr) cm": 1320, 1158 

Mass gpee tnm m/?- 516 (M*| 



Table 69 





R" 


R w 


: . Properties 

colorless crystals ~~ 


Ref . 
Ex.281 




Me 


NMR spectrum $ fDMSO-d.) ppm: 1.70-1. 90<4H, m), 
2.31{3H, s), 2.68C2H, t, J=5.5Hz) 3 10(2H t- 
J-5.5H*), 3.12<2H, t 5 iffl t 
f, 7 ^Hr) 7.08(2H, d! J«8HzK ^MOM^t. i-8Hz> , 

S; jiSte) • Js8H2) ' 7 - 36{2H - Jss8Hz) ' 

IR Bpectrum V(liq) cm* 1 : 3328, 1316, 1160 
_Mass__spectrum m/zr 4*3 (M*J 
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Table 70 



VSph 





R* 


R L 


Properties 


Ref. 
Ex.282 


NHMS 


Me 


light brown crystals 

NMR spectrum 8 (CDCl,) ppm: 1.60-2 .00 (4H f m) , 
2.16(3H, s), 2.82 (2H, t, J«6Hx), 2.92(3H, s) , 
3.04(2H, t, J-7Hz), 3.10(2H, t, J»7Hz), 4.46 (2H. 
t, J-7Hz), 6.88(2B, d, J-8.5Hz), 7.05-7.18 (5H, m) r 
7.28-7.32(2H, m) , 7.6M1H, br-s) 

IR spectrum V(liq) cm": 3432, 1338, 1158 
Mass spectrum m/z: 476(M*) 


Ref. 
Ex.283 


NHAc 


Et 


light brown crystals 

NMR spectrum $ (EMSO-d,) ppm: 1.24 (3H. t, J«»7.3Hx), 
1.75-1. 85<4H, m), 2.02<3H, s) , 2.63 (2H, q, 
J-7.5Hz), 2.66{2H f t, J»6Hz), 2.96(2H, t, 
J-7.5Hz), 3.10(2H, t, J-6Hz), 4.46{2H, t, 
J-7.5HZ), 7.02(2H, d, J-8.5HZ), 7.10(2H, d, 
J»8.5Hz), 7.12(1H, t, J-8.'5Hz), 7.37 <2H, t, 
J«8.5Hz), 7.47(2H, d, J»8.5Hz), 9.78(1H, m) 

IR spectrum V(KBr) cm* 1 : 1690, 1600, 1264 


Ref. 
Ex.284 


NMeAc 


n-Bu 


yellowish orange liquid 

NMR spectrum S (CDCl,) ppm: 0.92 (3H, t, J«7.5Hz), 
1.38 (2H, sextet, J»7.5Kz), 1.78 <2H, quintet, 
J=7.5Hz), 1.80-1.90<4H, m) , 1.85(3H, br-s) , 
2.5K2H, t. J»7.5Hz), 2.80(2H, t, J»6Hz) , 3.07{2H, 
t, J=7Hz), 3.10(2H, t, J=6Hz), 3.24C3B, a), 
4.50(2H f t, J«7Hz), 7.05<2H. d, J-8H2) , 7.12(2R, 
d, J-8HZ), 7.13(1H, t, J-8HX), 7.25(2H, d, J-8B2) , 
7.34 (2H, t, J=8Hz) 

IR spectrum V(liq) cm" 1 : 3464, 1662 
Mass spectrum m/z: 496 (M*) 


Ref. 
Ex.285 


NMeBn 


CH,OEt 


brown liquid 

NMR spectrum, 6 (CDCl,) ppm: 1.19{3H, t, J»7Hz) , 
1.80-1.95(4H, m), 2 .75-2 .90 <2H, m) , 2.90-3 .10<2H, 
m), 3.0K3H, s), 3.10-3.20(2H, m) , 3.52(2H, q, 
J=7Hz), 4.44(2H, s), 4.52(2H, s) , 4.57{2H, t, 
J«7.5Hz), 6.67<2H, d, J«8.5Hz), 6.90(2H, d, 
J=8.5Hz), 7.05-7.40U0H, m) 

IR spectrum V(liq) cm" 1 : 3432 
Mass spectrum m/z: 546 (M*) 
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Table 71 



Ref . 
Ex.286 


R A " 
P-SOjNH, 


Me 


1 , Properties " ■ — i 

7.20-7.3^8, mu Thtim l 5 ^L V 22 ,™' 
7.S0(3H, m) 7 sariH h ; r , . J " 8H * ) ' 7 - 4 °- 

IR «P«ctrM» V(KBr) cm-: 1304, 1164 
.MaaB apeetrum m/t: dsnfWi 


Ref. 
Ex.287 




GMe 


S.r^^T V<KBr) aB " : 3356 « "28. 1164 
HBBU gpnetrim m/x; 674Hf) 



Reference Exanqple 288 

4-[2M2-n-butyl-4-ph en oxy- 6 ,7,8, 9 -tetrahydro-lH-i m idazot4 5- 
c]quinolin-l- y i)ethyl]benzenesulfonamide 

CI) 4 - [2 -< 2 -«-butyl.4-chIoro- 6 ,7,8,9-tetrahydrc-lH-i m lda 2 o[4 5- 
To 3.04 g of 4- [2- [ (3-amino-2-chloro-5, 6,7,8- 

added 12 1 of tnethyl orthovalerate, and the mixture was 
stirred at 120-140'C for 25 hours. After adding n-hexane and 
removing the triethyl orthovalerate by decantation, the residue 
was stirred at 140'C for 19 hours. The mixture was purified by 
column chromatography [s ilica gel, methylene chloride /methanol 
100.1) J to obtain 1.67 g of light brown crystals. 

(2) 4 -t2-(2-n-butyl-4-phenoxy-6,7,8,9-tetrahydro-lH-imida2o t 4,5- 
c]quinolin-l- y l )ethyl]ben2enesulfonaiiiide 

To 1.35 g of 4-[2-(2-n-butyl-4-chloro-6,7,8,9-tetrahydro- 
lH-,mida ZO (4,5-c]^inolin-l-yl)ethyl-N-(l-ethoxypentyliden e , 
benzenesulfonamide there were added 0.43 g of potassium 
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hydroxide and 2.33 g of phenol, and the mixture was stirred at 
120°C for 5 hours. After adding water and a 10% sodium hydroxide 
aqueous solution to the reaction mixture to adjust the liquid to 
pH 10, methylene chloride was added for extraction. After 
washing the extract first with a 10% sodium hydroxide aqueous 
solution, water and then with saturated saline and dewatering, 
the methylene chloride was distilled off. The residue was 
purified by column chromatography [silica gel, methylene 
chloride/methanol (100:1-30:1)] to obtain 0.68 g of faint brown 
crystals. Recrystallization from ethyl acetate yielded 
colorless crystals with a melting point of 224 . 5-225 . 5°C . 
Elemental analysis': Cj.H^OjS 
Calculated: C, 66.64; H, 6.39; N, 11.10 
Found: C, 66.43; H, 6.41; N, 10.84 

Reference Example 289 

4- [2- (2-cyclopropylmethyl-4-phenoxy-lH-imidazo[4,5-c]quinolin-l- 
yl) ethyl] benzyl alcohol 

(1) 4- [2- (4-chloro-2-cyclopropylmethyl-lH-imidazo[4,5- 
c] quinolin-l-yl) ethyl] benzyl eye lopropyl acetate 

To 1.33 g of 4-[2-(2-cyclopropylmethyl-4-hydroxy-lH- 
imidazo [4, 5-c] quinolin-l-yl) ethyl]benzyl cyclopropylacetate 
there was added 20 ml of "phosphorus oxychloride, and the mixture 
was stirred at 120°C for one houf. The reaction solution was 
poured into water, and methylene chloride was added for 
extraction. After washing the extract first with water and then 
with saturated saline and dewatering, the solvent was distilled 
off. The residue was purified by column chromatography [silica 
gel, methylene chloride/methanol (100:1-30:1)] to obtain (T.36 g 
of colorless crystals. 

(2) 4- [2- (2-cyclopropylmethyl-4-phenoxy-lH-imidazo [4, 5- 
c ] quinolin-l-yl ) ethyl ] benzyl alcohol 

To 0.25 g of 4-[2-(4-chloro-2-cyclopropylmethyl-lH- 
imidazo [4, 5-c] quinolin-l-yl) ethyl] benzyl cyclopropylacetate 
there were added 0.09 g of potassium hydroxide and 0.50 g of 
phenol, and the mixture was stirred at 120°C for 4 hours. After 
the reaction, water, a 10% sodium hydroxide aqueous solution and 
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£thyl acetate were added an* ~i * 

T u„ 3 on lc .. rae „t-iz 

obtain 0.14 a of fainh u~ mtered off to 

«w ««.' ;l::: 0 t s tit; *- 

m . l4 .. . ea 0-10 g of colorless crystals with a 

meltxng point of 185 . 0-185 . 5°c. 

Elemental analysis: Cj^i^o, 

Calculated: c, 77.48; H, 6.05; N, 9.35 

Found: C. 77.22; H, 6.09; N, 9.11 

TablIs e 72 COmP rf Ref6renCe ■"-*«■ »0-29» listed in 

ZllT 73 were obtained * °* same - — 



Table 72 



Ref ! 


Properties 
(recrystallization 
solvent) 


Elemental analysis 


Ex.290 


colorless crystals 

(AcOEt) 
mp: 184. 5-185. 0'C 


C-JL-N 6 

Calc ; C.74.1?; H.Y.OO, N.9.27 
round: C.74.U; H,6.22; N.9.23 



Table 73 

OX 





Properties 
( recrystallization 
solvent) 


Elemental analysis 


Ref. 
Ex.291 


light brown crystals 
(CH^VEt^O) 
... mp: 173. 5-174. 5°C 


C M H J1 N 1 O a 

Calc: C76.79; H.6.89; N,9.26 
Found: C76.51; H,6.61; M,6.96 



Reference Example 292 

4-[2-[2-(2-methyl P ro P yl)-4- p benoxy-lH-imidazo[4,5-c]quinolin-l- 
yl J ethyl ] benzenesulf onamide 
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U) 4 - [2 - [4-hydroxy-2- (2-methylpropyl) -lH-imidazo [4,5- 
c ] quinolin-l-yl ] ethyl ] benzenesulf onamide 

To 8.0 g of 4-[2-[ (3-amino-2-chloroquinolin-4- 
yl) amino] ethyl] benzenesulf onamide there was added 11.6 ml of 
isovaleric acid, and the mixture was stirred at 130°C for 24 
hours. The precipitated crystals were filtered off and washed 
with methylene chloride to obtain 9.31 g of crystals. 

(2 ) 4- [2 - [4-chloro-2- (2-methylpropyl) -lH-imidazo [4, 5 -c] quinolin- 
l-yl ] e thy 1 ] benz ene sul f onami de 

To 9.00 g of 4- [ 2 - [ 4 -hydroxy- 2 - ( 2 -me thylpropyl ) -lH- 
imidazo [ 4 , 5-c ] quinolin-l-yl ] ethyl ] benzenesul f onamide there was 
added 135 ml of phosphorus oxychloride, and the mixture was 
stirred at 120°C for 9 hours. The reaction solution was 
concentrated under reduced pressure, ethyl acetate was added/ 
and the precipitated crystals were filtered off to obtain 5.10 g 
of crystals. 

(3) 4-[2-[2-(2 -me thylpropyl ) - 4 -phenoxy- 1H- imi daz o [ 4 , 5 - 
c ] quinolin-l-yl ] ethyl ] benzenesul f onamide 

To 4.80 g of 4- [2- [4-chloro-2- (2-methylpropyl) -1H- 
imidazo [4, 5-c] quinolin-l-yl] ethyl] benzenesulf onamide there were 
added 1.86 g of potassium hydroxide and 10.2 g of phenol, and 
the mixture was stirred at 120°C for 5 hours. After adding water 
and 10% hydrochloric acid to the reaction mixture to adjust the 
liquid to pH 8, ethyl acetate was added and the precipitated 
crystals were filtered off to obtain 2.16 g of light brown 
crystals. Recrystallization from ethyl acetate yielded light 
brown needle-like crystals with a melting point of 221 . 0-222 . 0°C. 
Elemental analysis: C 3i H 3f N 4 0 3 S 
Calculated: C, 67.18; H, 5.64; N, 11.19 
Found: C, 67.08; H, 5.47; N, 11.40 

The compound for Reference Example 293 listed in Table 74 
was obtained by the same method as Reference Example 292. 
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Table 74 



HjNi 




Propertiee 
{recrvgfcalligafcjpn ■^- rnf1 



Elemental analyei. 



R«£. 
Ex.233 



yellow needle-lixr 
crystala 

(CH,CW) 
«g: 261. 0-263. n*r» 



Found: C.66.51, H.5.24; H.11.53 



Reference Example 294 

l-[2-(4-c y anophen y i,ethyl ] -4-p heno ^. 1H . iM ^ zo[4/5 . c A 

After dissolving 1.33 g of 4- [2- <4-phenoxy-lH-imidazo[4 5- 
cJQuxnolm-l-yDethyljbenzamide in 33 ml of N n- 
dxmethylfonnamide, 1.05 ml of pyridine and 0.92 ml of 
trifluoroacetic anhydride were added while stirring on ice, and 
stirring on ice wa S continued for 30 minutes. After adding 100 
*1 of xce water and 20 ml of diethyl ether to the reaction 

off to"^ S TT 9 ' ^ PreCipitated were filtered 

off to obtain 0.89 g of crystals. Recrystallization from ethyl 
acetate yielded light yellow needle-li.e crystals with a melTing 
point of 196.0-198.0°C. ■ 
Elemental analysis: C^H^O 
Calculated: C. 76.91; H, 4.65; N, 14.35 
Found: C, 76.97; H, 4.35; N, 14.45 

Reference Example 295 

4-[2-(4-phenoxy^lH-imida 2 o t 4,5-c] q uinolin-l-yl)ethyl] benzoic 

To 2.31 g of ethyl 4- [2- (4-chloro-lH-imida Z o[4, 5- 
c]quinolin-l-yl)ethyl] benzoate there were added 5.67 g of 
Phenol and 2.02 g of potassium hydroxide, and the mixture was 
stirred at 120'C for 3 hours. After adding water and 10% 
hydrochloric acid to the reaction mixture to adjust the liquid 
to pH 8, ethyl acetate was added and the precipitated crystals 
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were filtered off to obtain 2.29 g of crystals. 

Recrystallization from a mixed solution of N,N-dimethylformamide 

and water yielded colorless crystals with a melting point of 

265. 0-267. 0°C. 

Elemental analysis: C^H^O, 

Calculated: C, 73.34; H, 4.68; N, 10.26 

Found: C, 73.34r H, 4.38; N, 10.38 

Example 1 

4- [2- (4-amino-lH-imidazo[4, 5-c]quinolin-l-yl)ethyl]benzamide 

To 1.09 g of 4-[2-(4-phenoxy-lH-imidazo[4,5-c]quinolin-l- 
yl) ethyl Jbenzamide -there was added 9.87 g of ammonium acetate, 
and the mixture was stirred at 140°C for 5 hours. After adding a 
10% sodium hydroxide aqueous solution to the reaction mixture to 
adjust the liquid to pH 8, the precipitated, crystals were 
filtered off and washed with water to obtain 0.82 g of light 
brown crystals. Recrystallization from ethanol yielded light 
brown crystals with a melting point of 267. 0-268. 0°C. 
Elemental analysis: CJE^fi 
Calculated: C, 68.87; H, 5.17; N, 21.13 
Found: C, 68.58; H, 4.94; N, 20.87 

The compounds for Examples 2-50 listed in Tables 75 to 78 
were obtained by the same method as Example 1. 
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Table 75 
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Table 76 





R* 


R' 


Properties 
(recrys tallica tion 
solvent) 


Elemental analysis 


Ex. 15 


SO^H, 


iso-Pr 


colorless needle-like 
crystals 
(CHjGN-BtQH) 
mp: 265.5-266. 0°C 


Calc: C.&Mi H,5.71; N,16.95 
Found: C, 60.76; H,5.62; N,16.78 


Ex. 16 


SO^NH, 


iso-Bu 


light brown crystals 
(CHjClj-MeOH) 
mp: 232.0-234.0'C 


Calc: C,62.39""llfj%5; N, 16.34 
Found: C, 62.57; H,5.95; N,16.35 


Ex. 17 


SO,NH, 


iso-Pen 


colorless crystals 

(EHP-HjO) 
mp: 249. 5-253. 5 - C 


Calc: C,63.&^H$%2; M.16.01 
Found: C, 62.92; H,6.38; N,15.87 


Ex. 18 


SO^H, 




light yellow needle-like 
crystals 
(MeOH) 
mp: 245. 5-248. 5*C 


Calc: C.62.63^' c^O; N,16.61 
Founds C, 62.52; H,5.33; N,16.50 


EX. 19 


SO^NK, 


CF, 


colorless crystals 

(EMF-H,0) 
mp: 286.5-287. 0°C 


Calc: C32.il; H,3.70; N,16.08 
Found: C,52.38; H,3.66; N,15.87 


Ex. 20 


SOJNH* 


CH,CH,CP t 


light brown crystals 
(EMF-HjO) 
mp: 248. 5-249. 0°C 


C^Hj.F/l.OjS 
Calc: C, 54.42; H,4.35; N, 15 .11 
Found: C, 54.13; H.4.49; N, 14 .91 


Ex. 21 


S0,HR, 


CHjOH 


faint yellow crystals 
(EtOH-H,0) 
mp: 256. 0-258. 0°C 


C u H ft A<>|S'l/3H l O 
Calc: C, 56.56; H,4.91; N,17.36 
Found: C, 56.87; H,4.66; 11,17.35 


Ex. 22 


SO^JH, 


CHjOMe 


colorless crystals 

(DMF) 
mp: 248. 0-249. 0'C 


Calc: C5B.38; H,5.14; N,17.02 
Found: C58.50; H,5.03; N,16.76 


Ex. 23 


sojm, 


* CHjOEt 


colorless crystals 

(EMP-HjO) 
mp: 272. 5-274. VC 


Calc: C,59.2 , ^ U ! 
Found: C,59.07; 1 


i?i S .ASt N,16.46 
J, 5 .36; N,16.16 


Ex. 24 


SO^NHMe 


H 


colorless crystals 

(EMF-HjO) 
mp: 244. 0-245. O'C 


Calc: C59.83; H,5.02; N,18.36 
Found: C, 59.83; H,4.94; N,18.27 


Ex. 25 


SOJfflMe 


Ha 


colorless crystals 

(EMF-HjO) 
mp: 259. 5-260. 5°C 


Calc: C.60.7 , 4^ M h' i.35; N,17.71 
Found: C, 60.88; H,5.33; N,17.43 


Ex. 26 


SO^NKMe 


Et 


colorless crystals 

(DHF) 
mp: 262.0-264.0°C 


Calc: C, 61.59; H,5.66; N,17.10 
Found: C, 61.69; H,5.65; N,16.86 
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Table 77 



OX 



Ex. 27 



Ex. 28 
Ex. 29 



Ex. 30 
Ex. 31 



Ex. 32 



Ex. 33 



Ex. 34 



Ex. 35 



Ex. 36 



SO^fflMe n-Pr 



S0,NHMe 



SOJtfHMe 
SOjJHMe 
CH,OH 



CH,0H 



CH,0H 



CHjOH 



CHjOH 



n-Bu 



CH,OH 



r< 

CH,0Et 



Et 



n-Bu 



CH,OEt 



Properties 

("crystallization 
_ solvent! ) 



colorless crystals 
IMP) 
233 . 5-234. ST 
light brown crystals 

(MeOH) 
— 325.5-226.5«C 
faint yellow plate 
crystals 
(MeOH) 
>: *3QQ*c 



faint brown crystals 
(EMF) 
^: 231. 0-232. Q»r 
colorless crystals 

23 9 .0-240.5'c 
light brown crystals 
(EtOH) 
mpt 223. 0-225. 5»P 

"nl nrl - ^ . 



— -~ • " — .J v- 

colorless crystals 

(MeOH) 
mp: 215 . 5-217. OV 
light brown crystals 

fMaAttl 



(MeOH) 
mp: 289. 0-289. 5°C 

1 -i rrVi fr. W— . ► — 



light brown prism 
- crystals 

(MeOH) 
mp: 2289. 0°,C, 
decomposed 



colorless crystals 

(EtOH) 
nip: 241.Q-242 .0*C 



Elemental analysis 



Calc.r C,e2.39?H , ^%5. u i* *j 
Found: 0,62.3*: gjjf! gjfjj 

F^unV N,16.01 
Found: C63. 04; H,6.25: P i 

Pound: C53.09; H,5.20; N.15.18 



Calc 

Found ; 

Calc. 
Found : 

Calc. : 
Pound: 



C,63.^ , H^ 0 g S 79 ; 
C,63.44; H.5.79 

C.59.98; H.5. 7S.- 

C,71.68; H.5.70; 
C f 71.84; H,5.48.- 



N,16.08 
N,15.95 

N,15.93 
N, 15.78 

N, 17.60 
N, 17.36 



Calc: 
Found: 



r .wo 

C,72.8l; H,6.40; H,l€.17 
C, 72.94; H.6 .44- N,16.17 



Calc.: 
Found: 



W.O'HCi 
C,67.22; H,6.62; N,13.63 
C, 66.99; H ,6.89: N r 13.62 



Calc : 
Found: 



CA.N.O.HC1.1/2ILO 
C,6^.10; H,6.27; N,13.41 
C66.25; H,6.06; N,13.55 



Calc: C, 63. 99; H,6.10 
Found: C, 64.13; H,6.10 



N,13.57 



Ex. 37 



NHMs 



Ex. 38 



NHMs 



colorless crystals 

(AcOEt) 
_mp: 229. 5-23 0.5 e C 



Me 



iriess crystals 
(CHjCN-EtOH) 
228.0-229.0*0 



c .ArN,0,S 
Calc: C59.83; H,5.02; N,18.36 
Found: C, 59.57; H.4.94.* N, 18 .20 



Calc : C^O.tS^'hVI&S; N.17.71 
Found: C60.77; H,5.34? N.?7.47 
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Table 78 










Properties 
( recry s tallixa tion 
solvent) 


Elemental analysis 


Ex. 39 


NHMs 


Et 


colorless prism 
crystals 
(MeOH) 
mp: 180. 5-181. 5'C 


C JJ H u N J 0 J S -HC1 - 3 /2H,0 
Calc: C53.32; H.5.75; N,14.81 
Pound: C53.39; H.5.72; N,14.82 


Ex. 40 


NHMs 


n-Pr 


light brown crystals 
(iso-PrOH) 
mp: 250. 5-253. 5°C 


C^^S-HCl 
Calc: C,57.44; H,5.70; N,15.22 
Found: C57.18; H,5.63; N,14.99 


Ex. 41 


NHMS 


n-Bu 


light brown crystals 
(MeOH) 
mp: 250. 5-253. 5'C 


C^N.C^S-HCl 
Calc: C.58.28; H,5.93; N,14.77 
Found: C58.25; H,5.85; N,14.79 


Ex. 42 


NHMs 


r< 


colorless crystals 

(MeOH) 
mp: 235. 0-235. 5*C 


C^AjN^S- HC1 
Calc: C58.53; H r 5.35; N,14.84 
Pound:. C, 58. 44; H,5.41; N,14.82 


Ex. 43 


NHMs 


CH,OEt 


faint brown crystals 
(EtOH) 
mp: 218. 0-220. 0*C 


Calc: C60.12; H,5.73; N,15.93 
Pound: C59.85; H,5.63? N,15.69 


Ex. 44 


NHTs 


H 


light brown crystals 
(DMF-HjO) 
mp: 236.5-237.5*0 


Calc: C,65. < 6^! 1, h! ) | S .07; N,15.31 
Pound: C, 65.44; H,4.92; N,15.11 


Ex. 45 


NHAc 


H 


colorless crystals 

(CHjClj-MeOH) 
mp: 247. 0-248. 0 # C 


CAWM/4IL0 
Calc: C, 68.65? H,5.61; N, 20.01 
Pound: C, 68.59; H,5.43; N,20.00 


Ex. 46 


NHAC 


Me 


colorless crystals 
(EtOH-HjO) 
mp: 2290°C, 
decomposed 


C^O-HCl 
Calc: C63.71; H,5.60; N,17.69 
Pound: C, 63.61; H,5.64; N,17.78 


Ex. 47 


NHAc 


Et 


colorless crystals 
(MeOH-HjO) . 

mp: 293. 5-29*. 5'C, 
decomposed 


CWN.O.HC1 
Calc: C, 64.46; H,5.90; N,17.0B 
Pound: C, 64.52; H,6.03; N.17.06 


Ex. 48 


NHAc 


n-Bu 


colorless crystals 
<CH,Cl 3 -MeOH) 
mp: 2300 # C 


C^H^O-HCl 
Calc: C, 65.82; H,6.58; N,15.89 
Found: C, 65.63; H,6.44; N,15.99 


Ex. 49 


NBn, 


n-Bu 


colorless crystals 

(AcOEt ) 
mp: 177. 0-178. 0°C 


Calc: C80.ll'; H,6.91; N,12.98 
Found: C,79.93; H,6.85; N,12.75 


Ex. 50 


CHMeNHAc 


Et 


colorless crystals 

(MeOH) 
mp: 154. 0-155. 5 # C 


0,^,0.1/2^0 
Calc: C, 70.22; H,6.87; N,J,7-06 
Found: C,70.46; H,6.78; N,17.05 



Example 51 

4- [2 - (4-airdno-2-methyl-lH-imidazo [4, 5-c] quinolin-1- 
yl ) ethyl ] benzyl alcohol 

( 1 ) 4 - [ 2 - ( 4 -chloro-2 -me thyl -lH-imidazo [ 4 , 5-c ] quinolin-1 - 
yl) ethyl] benzyl alcohol 

To 2.57 g of 4- [2- [ (3-airdno-2-chloroquinolin-4- 
yl) amino] ethyl] benzyl alcohol there was added 7.2 ml of triethyl 
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removing it by dec I t '° reacti °* fixture and 

aicoy recantation, the residue was curlf-io* v„ 
chromatography [silica eel , Purified by column 

30:DJ to obtlin 1 g \T T ^^^l Clf0 - 
(2) 4-f 2 o \u r lBht yell ° W 

sodium hydroxide agueous ^nti ' to I ^ ' 10 * 

extraction. To. -Owl™, ohloride layer w^J"*.'" , 

.m rr ^ aQUeous soluti j ™: r ~ r : 

oistiUad If ^ a " er deM """»- tb. solvent was 
crown crystals " d " Ced PreSS " e " ° bCai " ' " 

v^^^^torr 1 "^"' 4 ' 5 - 1 ^- 1 - 

To 1.00 3 of 4-[2-<2-m,thyl-4-ph.„oxy-lH-imidazol4 
^..1,1,.^,^ alcoiol ^ of 

-« x» aC etate. „ a ^ ^ _ 

a ouoo * reaCtl0n - * 1M «»*-«. a^oos 

Z r.ctLT " ad3U5t «» «- — ^» 

chlorad. and methanol (10,1). T ha organic layer was 
concentrated under reduced oressur. 1 » , T 
ml of a 2 M v ! Pressure, 3.8 ml of methanol and 0.2 

■!« sodium hydroxide aqueous solution were added to the 
resrdue. and the mixture was stirred at SO'C for one hour, £ 

ZZTs °T ion "* s " irr,d - L - <° — - »•» » - 

Zl . a "^"""«"a ethan.1 yielded colon... - 

crystals With a melting point of 236 . 0-237 .0'C. 
Elemental analysis: C„H^|,0 
Calculated: C. 72.27; H, 6.06, H, 16.86 
Found: C. 72.05, K. 6.07; N. 16.64 

The compounds for Examples 52-79 listed in Tables 75 to 84 
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Were obtained by the same method as Example 1. 



Table 79 









Properties 
(recrystallization 
solvent) 


Elemental analysis 


Ex. 52 


SOjNH, 


H 


light brown crystals 
(DMF-HjO) 
mp: 292. 5-294. 0*C 


C ^11,0,5-1/811,0 
Calc: C,57.85; H,5.73; N, 18.74 
Found: C, 57.73; H,5.48; N,18.49 


Ex. 53 


SOjNHj 


Me 


colorless crystals 

(MeOH) 
mp: 261. 5-263. 0 # C 


Calc . : C^iftli 0 , 1 H.V.15 ; N, 17 . 55 
Found: C,57.39; H,5.95; N,17.27 


Ex. 54 


SOjNH, 


Et 


colorless crystals 

(MeOH) 
mp: 281. 0^283. 0*C 


^^0^.1/2^0 
Calc: C, 58.80; H,6.41; N,17.14 
Found: C58.59; H/6.15; N,17.17 


Ex. 55 




n-Bu 


light bt own crystals 
(EtOH) 
mp: 240. 0-241. 0°C 


C^R^S 
Calc: C, 61.80; H,6.84; N,16.38 
Found: C, 61.52; H,6.85; N,16.17 


Ex. 56 


SOjNH, 


CH,OEt 


light brown plate 
crystals 
(EtOH) 
mp: 254. 5-256. 0*C 


Calc: C58.72; H.6.34; N,16.30 
Found: C, 59.02; H,6.43; N r 16.16 


Ex. 57 


CHjOH 


H 


colorless crystals 

(EtOH) 
mp: 223. 5-225. 0°C 


Cj^O 

Calc: C70.78; H,6.88; N,17.38 
Found: C,70.90; H,6.84; N,17.30 


Ex. 58 


CH,OH 


Me 


light brown crystals 
(iso-PrOH) 
mp: 230.0-231. 0°C 


Calc: C, 71.40; H,7.19; N,16.63 
Found: C, 71.31; H.7.37; N,16.40 


Ex. 59 


CH,OH 


Et 


colorless crystals 
(BtOH) 
mp: 222. 5-224% 5 


SAW 5 

Calc: C,71.97; H,7.48; N, 15.99 
Found: C, 71.70; H.7.48; N.16.05 



- 105 - 



Table 80 



Ex. 60 



CHjOH 



Properties 
(recryetallization 
solvent) 



light brown crystals 
(TEF) 
231. 5-232. 5*C 



Elemental analysis 



Calc.: 
Found: 



C,73.34; H,7 



50; N, 14. 88 
60; N, 14. 70 



Ex. 61 
Ex. 62 
Ex. 63 



NHMs 
NHMs 
NHMs 



H 
Me 

Et 



light brown crystals 

(HeOR) 
.. ■ 271.5-274 _n«r 
light, brown crystals 
(HeOR) 
292. 0-293. 0*e 
light brown crystals 
(iso-PrOH) 
mp: 202.5-204. 0*C 



Ex. 64 



n-Bu 



colorless crystals 

(EtOH) 
mp: 273.0-276. 5*C 



Calc. 

Found : 

Calc, 
Found ; 

Calo 
Found: 



C.i3.51; H,5.79;N,16.42 
C,53.64; H,5.88 : N, 16.30 
„ „ 1,(^5 -2HC1 

H,5.76 ; N,14.82 
C,51.00; H,5.95; N,14.77 

C,60.99; H,$.58; N,16.94 
C,60.96; H,6.46: N. 16 . 80 



Ex. 65 



NHMs 



CH,OEt 



Ex. 66 



NHAc 



Ex. 67 



NHAc 



Me 



Ex. 68 



NHAc 



Et 



Ex. 69 



NHAc 



n-Bu 



Ex. 70 CHMeNHAc 



light brown needle 
like crystals 
(EtOH) 
mp; 296. 0-297. 0»C 



J t O.S-2HCl 
Calc : C5T7S; H,6.46; N.13.61 
Found: 0,53.86; H,6.36: N.13.49 



C^N.O^.HCl 
Calc : C55.05; H,6.30; N,14.59 
Found: C, 55.01; H,6.27; N,14.42 



light brown crystals 
(EMF) 

_mp: 294.0-295.5^ 



light brown crystals 
(THF) 
wp: 236.0-237.0*e 



C„Ii p NO.HCl.l/4H J 0 
Calc.: C6T.S3; H, 6.33? N,17.94 
Found: C, 61.46; H,6.33; N,18.04 



light brown crystals 

_ (MeOH-HjO) 

nip: 134.0- 13 5 . 5*C 
; M kb i ■ — — r 



Calc: C, 68.54; H,6.99; 
Found: C, 68.76; H,7.00; 



N, 19.03 
N, 18.76 



light brown crystals 
(MeOH) 
tnp: 2300°C 



Calc: C.«S".lf^H^ 39; N,17.71 
Found : C , 66 . 67 ; H,7.59; N, 17 . 43 



colorless crystals 

(EtOH) 
Jnp: 253. 0-254. 0°C, 
decomposed 



Calc.j 
Found: 



C a A l HL0*BCl-l/2H l O 
C,63.§1; H,7.38; N,15.53 
C, 64.07; H,7.17; N,15.70 



Cj^.O-HCl 
Calc: C, 63. 83; H,6.82; N>16.92 
Found; C63.53; H,6.89; N,16.86 
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Properties 


Ex. 71 


brown liquid 

NMR spectrum 8 (CDC1,) ppm: 1.20(3H, t, J«7Hx), 1.80- 
2.00<4H, m), 2.80-3.15<6H, m) , 3.0K3H, a), 3.5M2H, q, 
J«7Hz), 4.36(2H, s), 4.49QH, t, J*7.5Hz), 4.52<2H, •>, 
5.39 (2H. br-s>, 6.66<2H, d, J-8.5H*), 6.89 t2H, d, 
J«8.5Hz), 7.12-7.40(5H, m) 

IR spectrum V{liq) cm'*: 3320, 3180 
Mass spectrum m/z: 469 (M*) 



Table 82 






R* 


R B 


Properties 
( recrya tallization 
solvent) 


Elemental analysis 


Ex. 72 


o-SO^NH, 


H 


light yellow crystala 
(EMF-HjO) 
mp: 273.0-274.0'C 


Calc: C,58.84! n H?4 S 66; N,19.06 
Found: C, 58.62; H.4.51; N,18.85 


Ex. 73 


m-SO^KH, 


H 


light brown crystals 
(EMF-HjO) • 
mp: 258. 5-260. 0°C 


Calc: C, 58.84; H.4.66; N,19.06 
Pound: C,58.56; H,4.47; N f 19.12 


Ex. 74 


p-SO,NH, 


Me 


colorless crystals 

(EtOH) 
mp: 257. 0-257. 5°C 


^^,0.5 
Calc: C, 59.83; H,5.02; N,18.36 
Pound: C, 59.53; H,4.79; N,18.16 


Ex. 75 


p-SO,NH, 


QMe 


light brown needle- 
like crystala 
(DMF-HjO) 
mp: 277. 0-278. 0°C 


Calc: C.57.42; H,4.82; N,17.62 
Pound: C57.08; H,4.66; N,17.47 


Ex. 76 


p-SO,NH, 


CI 


light brown crystals 
(EtOH) 
mp: 277. 0-278. 0°C 


C lf H 1 fClN l O J S-9/8H 1 0 
Calc: C, 51.21; H,4.35; N..16.50 
Pound: C, 51.42; H,4.19; N,16.22 



J 
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Table 83 





Properties 
(recry»tallixatian 
solvent] 


Elemental analysis 


Ex. 77 


colorless crystals 

(EtOH) 
mp: 238. Q-239 .0>r 


Calc s C,51.46^h"4%5, H.18.75 
Pound; C.51.25; H.3.91: Hit E 



Table 84 



-o- 






n 


Properties 
{recrystallization 
solvent) 


Elemental analysis 


Ex. 78 


1 


light brown crystals 
(EMF-HjO) 
ran: 297. 0-299. 5'C 


SEeU' r'tAV H ' 4 - 3?; N ' l9 -« 
Pound: C, 57.19; B,4.07; N,19 40 


Ex. 79 


3 


light brown crystals 
(DMF-HjO) 
mo: 289. 5-290. 5*0 


Calc : C.|««:^S5f 

Pound: C, 59.47; H,4.85; N,18.02 



Example 80 

yl ) e thyl ] phenyl ] ace tamide 

A suspension of 2.20 g of N- [4- [2- (4-dibenzylamino-2- 
ethoxy m ethyl-lH-i m ida 2 o[4,5-c] q uinolin-l-yl)ethyl]ph e nyl].. 
acet*nide, 4.00 g of Perlman's reagent and 14.28 g of ammonium 
formate in 70 ml of methanol was refluxed for 53 hours The 
catalyst was filtered off, and the solvent was distilled off 
under reduced pressure. Water and saturated saline were added 
to the residue and extraction was performed with methylene 
chloride. After dewatering the extract, the solvent was 
distilled off under reduced pressure. The obtained residue was 
washed with isopropyl ether to obtain 1.24 g of colorless 
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Crystals. Recrystallization from isopropanol yielded colorless 
crystals with a melting point of 207. 0-208 .0°C. 
Elemental analysis: 0^11^,0,-1/2^0 
Calculated: C, 66.97; H, 6.35; N, 16.98 
Found: C, 66.90; H, 6.28; N, 16.81 

The compounds for Examples 81-84 listed in Tables 85 to 87 
were obtained by the same method as Example 80. 

Table 85 






R* 




R F 


Properties 
( re crystallization 
solvent) 


Elemental analysis 


Ex. 81 


CKMeOH 


CH,OEt 


H 


colorless crystals 

(EtOH) 
mp: 231. 5-232. 0*C 


SAW* 

Calc: C.70.7S; H.6.71; N, 14.35 
Found: C70.66; H,6.74? N,14.32 


Ex. 82 


scum, 


H 


He 


light yellow 
crystals 
(AcOEt) 
mp: 188. 5-189. Q*C 


Calc: C,66.22^ 1, H, 0 ^34; 11,14.85 
Pound: 66.01; H,5.35; N,14.72 



Table 86 






R* 


R L 


Properties 
( r ecrys t alii za t ion 
solvent ) 


Elemental analysis 


Ex. 8J 


NHAC 


OiOEt 


colorless crystals 
(HeOH) 
rap: *300*C 


C^AO.-HCl 
Calc: C, 62.22; H,6.81; N,15.77 
Found: C, 62.00; H,6.87; N,15.74 



Table 87 
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(r«cry»talIixation 


Elemental analysis 


2x. 84 


colorlea* crystals " 

(Mean) 
nP: 275.0-275. S»r 


Pound: C.56.72; H.5.36, ulli:?. 



Example 85 

1- [2- <4-aminophenyl) ethyl] -iH-imidazo [4, 5-c] quinoline-4- 
amane -hydrochloride 

yDethylJphenylJacetamide there was added 40 ml of 2 N 
hydrochloric acid, and the-mixture was stirred at 120»C for one 
hour. After the reaction, a 10% sodium hydroxide aqueous 
solution was added to adjust the liquid to p H 7, and then the 
precpxtated crystals were filtered off and purified by column 
chromatography [silica gel. methylene chloride/methanol (20:1)] 
after which ethanolic hydrogen chloride was added and the 
precipitated crystals were filtered off to obtain 3.50 g of 
colorless crystals. Recrystallization from a mixed solution of 
methanol and water yielded colorless crystals with a melting 
point of 275. 0-283. 0°C. 
Elemental analysis: C lt H„N,.2HCl -1/411,0 
Calculated: C. 56.78; H, 5.16; N, .18.39 
Found: C, 56.78; H, 5.11; N , 18.22 

The compounds for Examples 86-104 listed in Tables 88 and 89 
were obtained by the same method as Example 85. 



- 110 



Table 88 



OX 





R 1 


R e 


Properties 
{recrystallization 
solvent} 


Elemental analysis 


Ex. 86 


NH, 


Me 


light brown crystals 
(THF) 
mp: 233.0-236.0^ 


Calc: C. 71.50; H,6.03; N,22.07 
Pound: C71.89; H,6.24: N,21.81 


Ex. 87 


NH, 


Et 


faint brown crystals 
(MeCH-HjO) 
np: 202. 0-203. 0°C 


Calc: C.72.48; H.6.39; N,21.13 
Found: C72.64; H,6.33; N.20.95 


Ex. 88 


NH. 


n-Bu 


faint Jar own crystals 
(AcOEt) 
mp: 187. 0-188. 0*C 


C « » 

Calc: C73.51; H,7.01; 11,19.48 
Pound: C, 73.78; H,6.93; N,19.34 


Ex. 89 


NH, ! 


CH.OEt 


colorless crystals 

(iso-PrOH) 
mp: 208. 0-208. 5 # C 


Calc: C, 69. 78*^' 6. 41; 11,19.38 
Pound: C69.85; H,6.40; N,19.38 


Ex. 90 


KKMe 


R 


colorless crystals 

(KeOB) 
mp: 245.0-246. 0*C 


CJLJL'ZBCl' 5/4*1,0 
Calc: C55.28; H,5.74; N,16.96 
Found: C55.39; H,5.52; N,16.98 


Ex. 91 


NHMe 


Me 


light brown crystals 
(BtOR) 
mp: 275.0-276.5°C 


C^H^N^HCIO^ILO 
Calc: C55.69; H,6.08; N,16.24 
Found: C55.76; H,6.20; N,16.09 


Ex. 92 


NHMe 


Et 


light brown crystals 
(EtOH) 
mp: 271. 0-273. 0°C 


C J ,H S ^I,.2HC1-H,0 
Calc: C57.80; H, 6.24 s N.16.05 
Found: C57.80; H.6.15; N,15.95 


Ex. 93 


NHMe 


n-Bu 


light grayish brown 
crystals 
(EtOH) 
mp: 173. 0-175. 0'C, 
decomposed 


CuH-N^OHCl. 1/4H,0 
Calc: C, 56.68; H,6.30; N,14.37 
Found: C.56.97; H,6.59; N,14.08 


Ex. 94 


NHMe 


CH,OEt 


colorless crystals 

(AcOEt) 
mp: 156. 0-156. 5'C 


Calc: C, 70. 3^*^*6. 71; N,18.65 
Found: C,70.29; H,6.44; N.18.49 
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Table 89 



-Gw/ 



Properties 
(recryatallixation 

.solvent) 



Els 



atal analysis 



Ex. 95 



H 



light brown crystals 
(MeOB) 
np: 264 . 0-265. 0*c 



Calc; 
Found: 



c iAi N i*2HC1 
C,56.85; H,6.10; N,18.41 
C,56.93; H,6.10: 



Ex. 96 



light brown crystals 
( AcOEt ) 
192. 0-193. 0*C 



Calc; 
Pound: 



K,18.42 

C lf H^ " 

C,71.00; H,V.21; N,21.79 
_C,70.98; H,7.34; N,21.49 



Ex. 97 



NH, 



Et 



faint yellow crystals 
(EtOH) 
np: 2285°C, 
decomposed 



Calc.: 
Pound: 



C,55^5; H,6.90; N,16.25 
C, 55.80; H,6.81; N,16.29 



Ex. 98 



NH, 



n-Bu 



light yellow crystals 
(iso-PrOH) 
245. 0-252. 0'C, 
decomposed 



Calc. 

Pound: 



.2HC1.3/4H,0 
C,5ft.?3; H,7.28? N,15.57 
. C, 58.51; H,7.20; N,15.38 



Ex. 99 
Ex. 100 



CH,OEt 



NHMe 



colorless crystals 
(EtOH) 
_ , : 259. 0-260. 0«C 
light brown crystals 
(EtOH) 
mp: 224. 5-225. 5°C 



Ex. 101 
Ex. 102 



NHMe 



NHMe 



NHMe 



Me 



Et 



n-Bu 



Ex. 104 



CHMeNH, 



light brown crystals 
(EtOH) 
. 284.0-2B5.0V 
brown crystals 
(EtOH) 
np: 274. 0-285. 0°C, 

- dec omposed 
colorless crystals 

(EtOH) / 
np: 161. 0-163. 5°C, 
decom 



Calc. 
Pound : 

Calc: 
Pound: 



„ AH„N,0.2HC1 

C.57.53; H,6.67; N,15.98 

C,S7.52; H,6.80; N . 15 . 83 

C,^. 2^1.^0 
C,55.34; H,6.60; N,16.98 
C,55.17; H,6.56; N,17.13 



Calc 
Pound ; 

Calc: 
Found: 



Calc . : 
Found: 



C„iy».-2HC1.7/2H,0 
C,5ff.$6; H,7.27;*N,14.86 
C,50.89; H,7.20; N,1 4.79 
C BVJ,.2HC1.3H,0 
52.94; H,7.40; N,14.70 
C, 52.71; H,7.21; N,14.69 

C^^N .3HC1.5/4RO 
C, 54.23; H,7.22; N,13.75 
C, 54.28; H,7.40; N,13.83 



light brown crystals 
(EtOH) 
mp: 207. 0-210. 0°C, 
decomposed 



Calc : 
Pound; 



C„H 5 N l 2HCl.H l O 
C, 56.34; H,6.86; N,16.43 
C,56.38; H,6.78; N,16.39 



Example 105 

1- [2- (4-aminophenyl) ethyl] -2-n-butyl-lH-imidazoU, 5-c]quinoli„e- 
4 -amine 

A suspension of 18.8 g of 1- [2- [4- (dibenzylamino) phenyl] 
ethyl]- 2 -n-butyl-lH-i m ida 2 o[4,5-c]ciuinoline-4-amine > 3.76 g of 
Perlman's reagent, 33.0 g of ammonium formate and 600 ml of 
methanol was refluxed for 7 hours. The catalyst was filtered 
off and the solvent was distilled off. Water was added to the 
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bbtained residue, the liquid was adjusted to pH 9 with a 10% 
sodium hydroxide aqueous solution, and extraction was performed 
with methylene chloride. After washing the extract with water 
and dewatering, the solvent was distilled off and the obtained 
residue was washed with ethyl acetate and recry s tall i zed from 
isopropanol to obtain colorless crystals with a melting point of 
191. 0-192. 0°C. • 
Elemental analysis: C^H^N, 
Calculated: C, 73.51; H # 7.01; N, 19.48 ' 
Found: C, 73.41; H, 6.90; N, 19.22 

The compound for Example 106 listed in Table 90 was obtained 
by the same method* as Example 105. 

Table 90 



Properties I 
(recrystallizatian 
solvent) 





R* 


R C 


Properties 
{ recrys tallizatian 
solvent) 


Elemental analysis 


Ex. 106 


NHMe 


CH,OEt 


light brown crystals 
(AcOEt) 
xnp: 127.0-128 .-5°C 


Calc: 0,69.6^1^7.70; N,18.45 
Found: C69.67; H.7.69; N.18.17 



Example 107 

1- [2- (4-aminophenyl) ethyl] -1, 6, 7 , 8-tetrahydrocyclopenta [b] 
imidazo [4 , 5-d] pyridine- 4 -amine -hydrochloride 

A mixture of 0.81 g of N,N-dibenzyl-l- [2- [4- 
(dibenzyl amino) phenyl ] ethyl 1-1,6,7, 8-tetrahydrocyclopenta [b] 
imidazot4,5-d]pyridine-4-amine, 0.16 g of Perlman's reagent, 
1.56 g of ammonium formate and 40 ml of methanol was refluxed 
for 30.5 hours. The catalyst was filtered off, and the solvent 
was distilled off. Water was added to the residue, the liquid 
was adjusted to pH 9 with a 10% potassium carbonate aqueous 
solution, and methylene chloride was added. The precipitated 
crystals were filtered off, and after separating off the 
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methylene chloride layer, the aqueous layer was further 
extracted with methylene chloride. The methylene chloride layer 
was dewatered, and then the solvent was distilled off to obtain 
colorless crystals. These were combined with the previous 
crystals and a common method was used to obtain 0.41 g of 
colorless crystals as a hydrochloride. Recrystallization from 
methanol yielded colorless crystals with a melting point of 
259. 0-260. 0°C (decomposed). 
Elemental analysis: C 17 H lf N J .2HCl 
Calculated: C, 55.74; H, 5.78; N, 19.12 
Found: C, 55.76; H, 5.89; N, 19.07 

The compounds for Examples 108-109 listed in Table 91 were 
obtained by the same method as Example 107. 



Table 91 




Ex. 108 


Pt W 


Properties 
(recrvstallization solvent) 
light yellowish brown 
crystals 
(EtOH) 
mp: 266. 0-268. 0°C, * 


Elemental analysis 

CiiV*, • 2HC1 - 1/3 EtOH • ILO 
Calc : C55.23; H,6.83; Kr!l6.37 
Pound: C55.24; H,6.B4; N,16.57 


Ex. 109 


CH,0Et 


light brown crystals 
(EtOH) 
mp; 250. 5-251. 5°C, 


C lf H JJ N,0.2HCl.l/4H a O 
Calc: C, 56.01; H,6.46; N,16.33 
Found: C, 56.23; H,6.31; N,16.08 



Example 110 

1- [2- (4-ureidophenyl) ethyl] -lH-imidazo[4, 5-c]quinoline-4-amine 
After dissolving 800 mg of 1- [2- (4-aminophenyl)ethyl] -1H- 
imidazo[4,5-c]quinoline-4-amine in a mixed solution of 8 ml of 
acetic acid and 4.8 ml of water, a solution of 400 mg of sodium 
cyanate in 4.8 ml of water was added while stirring at room 
temperature, and stirring at room temperature was continued for 
2 hours. After adding a 10% sodium hydroxide aqueous solution 
to the reaction solution to adjust the liquid to pH 9 and 
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filtering off the crystals, they were washed with water to 
obtain 790 mg of crystals. Recrystallization from a mixed 
solution of ethanol and water yielded faint brown crystals with 
a melting point of 300°C or higher. 
Elemental analysis: C^.N.0 
Calculated: C, 65.88; H, 5.24; N, 24.26 
Found: C, 66.00-; H, 5.14; N, 24.07 

Example 111 

1 - [ 2 - [ 4 - (N ' -me thyl thioureido) phenyl ] ethyl ] -lH-imidazo [4,5- 
c ] quinoline-4-amine 

To 800 mg of 1- [2- (4-aminophenyl) ethyl] -lH-imidazo [4, 5- 
c]quinoline-4-amine there were added 24 ml of methanol and 0.60 
ml of methyl isothiocyanate, and the mixture was stirred at 40°C 
for 15 hours. After cooling the reaction solution, the 
precipitated crystals were filtered off to obtain 770 mg of 
crystals. Recrystallization from a mixed solution of ethanol 
and water yielded faint brown crystals with a melting point of 
220. 0-221. 5°C. 
Elemental analysis: C 2B H 30 N t S 
Calculated: C, 63.81;H, 5.35; N, 22.32 
Found: C, 63.60; H, 5.13; N, 22.05 

Example 112 

1- [2- (4-acetylphenyl) ethyl] -lH-imidazo [4, 5-c]quinoline-4-amine 

To 3.89 g of 2-[4-[2-(4-phenoxy-lH-imidazo[4,5-c]quinolin- 
l-yl)ethyl]phenyl-2-methyl-l,3-dioxolane there was added 33.2 g 
of ammonium acetate, and the mixture was stirred at 140°C for 3 
hours. After the reaction, a 10% sodium hydroxide aqueous 
solution was added to adjust the liquid to pH 8, and then the 
precipitated crystals were filtered off and washed with water to 
obtain 2.83 g of light brown crystals. Recrystallization from a 
mixed solution of methylene chloride and methanol yielded 
colorless crystals with a melting point of 267 .0-269. 0°C. 
Elemental analysis: CJKJUJD 
Calculated: C, 72.71; H, 5.49; N, 16.96 
Found: C, 72.41; H, 5.34; N r 16.70 
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Example 113 

l-t2-[4-(l-hydroxyimi n oethyl,p h enyl]ethyl]-iH- iail ldazo[4 5- 
c]quinoline-4 -amine 1 ' 3 

To 1.63 g of l-I2-(4-acetylphenyl)ethyl]-iH-i,nida 20 t4 5- 
cJquxnoUne-4-andne there were added 0.38 g of hydroxylamine 
hydrochlor.de, 1.34 g of sodium acetateOH.O and 16 ml of ethanol 

and the mixture was refluxed for 2 hours. A fter concentrating ' 
the reactlon solutlon ^ reduced presfeure> water ^ ^ 

and the precipitated crystals were filtered off to obtain 1 47 Q 

of crystals. Recrystallization from a mixed solution of ethanol 

and water yxelded faint brown crystals with a melting point of 

269. 0-270. 5°C. 

Elemental analysis: ^RJtip 

Calculated: C, 69.55; H, 5.54; N, 20.28 

Found: C. 69.34; H, 5.54; N, 20.11 

Example 114 

l-[2-[4-(l-aminoethyl)phenyl]ethyl]-lH-imida 2 o[4,5-c]quinoline- 
4 -amine 

To 500 mg of 1- [2- [4- Cl-hydroxyiminoethyl) phenyl] ethyl] -1H- 
imidazo[4, 5-c]quinoline-4-amine there were added 150 ml of 10% 
methanolic ammonia and 1-ml of Raney nickel, and the mixture was 
stirred under a hydrogen pressure of 5 atmospheres at 50»C for 80 
hours. After cooling the reaction solution, the solvent was 
filtered off and concentrated under reduced pressure to obtain 
300 mg of crystals. Recrystallization from ethanol yielded 
faint brown crystals with a melting point of 222 . 0-224 . 0°C. 
Elemental analysis: C„H,,N, 
Calculated: C. 72.48; H, 6.39; N, 21.13 
Found: C, 72.46; H, 6.39; N. 20.86 

Example 115 

Ethyl 4-[2-(4-amino-lH-imidazo[4,5-c]quinolin-l-yl)ethyl] 
benzoate 

To 550 mg of 4- [2- (4-amino-lH-imidazo [4, 5-c]quinolin-l- 
yl) ethyl] benzoic acid there were added 28 ml of ethanol and 2.8 
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ml of concentrated sulfuric acid, and the mixture was refluxed 
for 5 hours. After concentrating the reaction soluti n under 
reduced pressure, water and a 10% sodium hydroxide aqueous 
solution were added to adjust the liquid to pH 9, and the 
precipitated crystals were filtered off to obtain 550 mg of 
light brbwn crystals. Recrystallization from methanol yielded 
light brown needle-like crystals with a melting point of 180.0- 
182. 0°C. 

Elemental analysis: C tl H 71 ^ 4 0 2 
Calculated: C, 69.98; H, 5.59; N, 15.55 
Found: C, 69.98; H, 5.39; N, 15.62 

Experimental Example 1: Interferon a inductivity in human cells 

Table 1 shows interferon a inductivities in human cells for 
the purpose of demonstrating the excellent "effect of the 
compounds of the invention. The following compounds were used 
as the control agents. 

Control agent A: 1-isobutyl-lH-imidazo [4, 5-c] quinoline-4-amine 
(common name: imiquimod) 

Control agent B: 1- (2 -phenyl ethyl) -IH-imidazo [4, 5-c) quinoline-4- 
amine 

1. Preparation of blood cells for culturing 

Whole blood was collected by' venipuncture into a 50 ml 
centrifuge tube containing 170 ul of Novo Heparin Injection 1000 
(Novo Nordisk A/S) . Peripheral blood monocytes (PBMCs) were 
prepared with a Leuco PREPTM (Becton Dickinson; Reorder No. 
27 51) cell separation tube, and were cultured to a cell density 
of 1 x 106 cells/ml in RPM-1640 medium (Nissui Pharmaceuticals, 
KK.; Code 05918) containing 2 mM L-glutamine (LIFE TECHNOLOGIES; 
Cat. No. 25030-016) and a penicillin-streptomycin solution 
(final concentration: 100 U/ml penicillin, 100 ug/ml 
streptomycin, LIFE TECHNOLOGIES; Cat. No. 15145-014) to which 
10% fetal bovine serum ( INTERGEN COMPANY; Cat. No. 1020-90) had 
been added. 

2 . Preparation of compounds 
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The compounds were suspended to 1 mg/ml in 0.1 N 
hydrochloric acid and then solubilized by dilution with 
Physiological saline. The compounds were tested in a 
concentration range of 0.03 ug/ml to 3.0 ug/ml. 

3. Incubation 

A 50 ul portion of the test compound solution or solvent was 
added to a 96-well (flat-bottom) MicroTest III™ (Becton 
Dickinson; FALCON 3072) cell culturing plate, and 200 ul of the 
PMBC m the medium was added to each full well. The plate was 
covered with a plastic lid and incubated for two days at 37»c in 
a 5% carbon dioxide atmosphere. 

4 . Separation 

Following the incubation, the plate was coated with PLATE 
SEALER S (Coster Corporation; Cat. No. 3095) and then 
centrifuged at 2000 rpm (740xG, rotor; RS-96SA/6) in a Universal 
cooling centrifuge (KOBOTA 5800, manufactured by Kubota 
Laboratories) at 4°C for 5 minutes. The culture supematants 
were used as samples. 

5. Interferon a assay 

This was accomplished by enzyme immunoassay. Using a 
Cytoscreen™ human interferon a assay kit (BIOSOURCE; Cat. #ASY- 
05), a 96-well plate immobilizing mouse anti-human interferon o 
monoclonal antibodies (primary antibodies) was subjected to an 
antigen-antibody reaction to bind the interferon a in 100 U l of 
sample. Subsequent binding of rabbit anti-human interferon « 
polyclonal antibodies (secondary antibodies) was followed"by 
binding of anti-rabbit antibodies labeled with peroxidase. " 
Tetramethylbenzidine was used for coloration and the reaction 
was terminated. The absorbance at 450 nm was then measured with 
a vmax kinetic microplate reader (Molecular Devices). All of 
the results were obtained with the values expressed in pg/ml 
based on an interferon a standard curve. The results are shown 
in Tables 92 and 93. 
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Compound 



Example 9 



Example 10 



ilc 11 

Example 12 

Example 13 

Example 18 



0.01 



12 



1019 



850 
IS 
658 
180 



Table 92 



0.03 



Interferon a indue tivity Ipo/ml) 
Doee concentration fpg/mi y 



43 



953 
966 
740 
645 
557 



0.10 



387 
682 



726 
860 
240 
417 



0.3 
818 



436 



570 
697 
208 



619 



314 



346 

337 
132 



161 
139 
86 



Example 23 
Example 42 



1018 
86 
130 



3052 
668 



2072 



222 
1556 



156 
1233 



103 
1133 



229 



194 
449 



167 
327 



85 
219 



35 
201 
960 



Example 45 



Example 48 



73 



67 



644 



746 

735 



879 



629 
759 



Example 56 



Example 59 
Example 62 



Exa 
Exa 
Exa 
Exa 



Pie 64 
ale 65 
Jle 67 
?le 69 



Example 70 



843 



683 
663 

8840 
664 



771 



492 

620 



1003 



358 
777 
796 
992 
577 
1014 



698 
731 
711 
607 
268 
758 
1246 



534 
964 
785 
649 
519 
236 
569 
1197 



436 
288 



580 



980 
734 
651 
419 
112 
343 
931 



560 
947 
849 
606 



217 
651 



Example 80 
Example 83 
Example 84 



727 



342 
778 



194 
817_ 
3 



459 

589., 
638 



538 
507 
679 
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Table 93 



Compound 
Example 89 

Example 95 
Example 96 


0 .01 
1012 


Inter 
Do 

u . U J 

602 
869 
786 
1099 


feron a in 
se concent! 
0.10 
493 
875 
475 
1336 


ductivity { 
ration lug/ 

0.3 

756 

794 

765 
1100 


PS/ml) 
ml) 

1 

768 
771 
553 
794 


3 

717 

780 1 


Example 9a 

Example 99 

Example 101 
Example 106 

1 Control aoent i | 


854 

557 
135 
353 


263 
347 
463 

553 

22 
28 


341 
238 
760 
668 
737 
29 
62 


233 
230 
764 
659 
336 
73 
69 


190 
169 
598 
602 
546 
50 
68 


155 
457 
576 
381 
34 
49 



The compounds of the invention exhibited more excellent 
interferon c inductivity than the control agents, and are 
therefore highly useful for treatment of diseases caused by 
viruses, such as rheumatoid arthritis, warts, hepatitis B, 
hepatitis C, etc. and for cancer and other neoplastic diseases. 
[Effect of the Invention] 

The compounds of the invention have excellent interferon 
inductivity and are therefore highly useful for treatment of 
diseases caused by viruses, such as rheumatoid arthritis, warts, 
hepatitis B, hepatitis C, etc. and for cancer and other 
neoplastic diseases. 
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